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ACRONYMS AND ABBREVIATIONS({tc \I[1 "ACRONYMS AND ABBREVIATIONS}

AIChE American Institute of Chemical Engineers
AlHA American Industrial Hygiene Association
ALARA as low as reasonably achievable

ALARP as low as reasonable and practical

BNI Bechtel National, Inc.

ARF airborne release fraction

ARI Air-Conditioning & Refrigeration Institute
ASCE American Society of Civil Engineers

CAM continuous air monitor

CBT computer-based training

CCR central control room

CEDE committed effective dose equivalent
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFR Code of Federal Regulations

Ci curie

cl Construction Industry Institute

ConOps Conduct of Operations

CRBG Columbia River Basalt Group

CSP Chemical Safety Program

CST crystalline silico-titanate

DBE design basis earthquake

DC Design Class (followed by a Roman numeral)
DCA design change application

DCN Design Change Notice

DOE-RL U.S. Department of Energy, Richland Operations Office
DOE U.S. Department of Energy

DOELAP DOE Laboratory Accreditation Program
DOH Washington State Department of Health
DST double-shell tank

DWPF Defense Waste Processing Facility

EAL Emergency Action Level

EARP Enhanced Actinide Removal Plant
Ecology Washington State Department of Ecology
ECP Employee Concerns Program

EIS Environmental Impact Statement

EMP Emergency Management Program

EMS Emergency Management System

EOC Emergency Operations Center

EPA U.S. Environmental Protection Agency
EPCRA Emergency Planning and Community Right-to-Know Act
EPG Environmental Protection Group

EPIP Emergency Plan Implementing Procedure
EPZ Emergency Planning Zone

ER Environmental Report

ERO Emergency Response Organization
ERPG emergency response planning guide
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ERPP
ES&H
ETF
FHA
FR
FSAR
FSMP
HAL
HAR
HAZOP
HEME
HEMF
HEPA
HFD
HLW
HMS
HQ
HRC
HSRCM-1
HVAC
Hwy
ICBO
ICP
ICS
IHLW
ILAW
ISA
ISAR
ISC
ISMP
ISO
JiC
LAW
LCR
LWA
MAR
MIS
MMS
MSDS
MSHA
MSL
NCRP
NFPA
NIOSH
NPH
NRC
NVLAP
OCRWM

Environmental Radiation Protection Program
environment, safety, and health

Effluent Treatment Facility

Fire Hazard Analysis

Federal Register

Final Safety Analysis Report

Fire Safety Management Program

highly active liquids

Hazards Analysis Report

hazard and operability (analysis)
high-efficiency mist eliminator

high-efficiency metal filter

high-efficiency particulate air (filter)

Hanford Fire Department

high-level waste

Hanford Meterological Station

Headquarters (U.S. Department of Energy)
Hazards Research Corporation

Hanford Site Radiological Control Manual
heating, ventilation, and air-conditioning
highway

International Conference of Building Officials
Incident Command Post

Integrated Control System

immobilized high-level waste

immobilized low-activity waste

integrated safety analysis

Initial Safety Analysis Report

Integrated Control System

Integrated Safety Management Plan
International Organization of Standards
Joint Information Center

low-activity waste

licensee controlled requirements

limited work authorization

material at risk

Management Information System
maintenance management system

material safety data sheets

Mine Safety and Health Administration

mean sea level

National Council on Radiation Protection and Measurements
National Fire Protection Association

National Institute for Occupational Safety and Health
natural phenomena hazards

U.S. Nuclear Regulatory Commission
National Voluntary Laboratory Accreditation Program
Office of Civilian Radioactive Waste Management
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PFD process flow diagram
PHA process hazards analysis
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PSM Process Safety Management
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QAIP quality assurance program implementing plan
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QR quality requirements
RAMI reliability, availability, maintainability, and inspectability
RCRA Resource Conservation and Recovery Act of 1976
REDOX reduction oxidation
rem roentgen-equivalent man
RF release fraction
RFD reverse flow diverter
RG Regulatory Guide
RIDS Records Inventory and Disposition Schedule
RL U.S. Department of Energy, Richland Operations Office
RMP Risk Management Plan
RPG Radiological Protection Group
RPP radiation protection program
RPT Radiation Protection Technician
RU regulatory unit
RWP radiation work permit
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SIC Standard Industrial Code
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1.0 GENERAL INFORMATION({tc \I1 "1.0 GENERAL INFORMATION}

Under the Tank Waste Remediation System-Privatization (TWRS-P) concept, the U.S. Department
of Energy (DOE) is purchasing waste processing and immobilization services from
contractor-owned and contractor-operated facilities on a fixed-price basis for the treatment of tank
wastes stored at the Hanford Site. Waste in the tanks are classified as low activity waste (LAW)
and high-level waste (HLW). A description of the generation and past management of the LAW
and HLW is provided in Section 1.1.2.1, AHanford Processing Operations.{

The DOE TWRS-P Project is divided into two phases. Phase | is a licensing, permitting, and
commercial demonstration effort. During Phase |, 6 to 13% of the tank waste will be processed in a
5- to 9- year period. Phase Il will treat the remaining tank waste on a schedule that will remove
waste from all single-shell tanks (SSTs) by the year 2018 (DOE-RL 1997a).

Phase | is subdivided into Parts A and B. Part A consists of demonstrating waste treatment
technologies, preparing conceptual design, developing safety and regulatory licensing documents
(which include this Initial Safety Analysis Report [ISAR]), and establishing a financial plan for the
waste treatment facilities. BNFL Inc. is a contractor for Phase I, Part A (DOE-RL 1996d).

Phase I, Part B will consist of constructing and operating one or two separation and immobilization
facilities (a maximum of one for LAW only and one for LAW and HLW) to prove the concept of
immobilization before treating the remaining waste in Phase Il. The LAW-only facility would first
separate HLW components (e.g., strontium, transuranics [TRU, elements with an atomic number
greater than that of uranium], cesium, and technetium) from the waste streams for onsite dry
disposal and return to DOE for vitrification in the HLW facility. The LAW stream would then be
vitrified into borosilicate glass, poured into containers, and stored on the Hanford Site. The HLW
side of the HLW/LAW facility does not use any prior separation. After dewatering, the entire HLW
stream is vitrified, poured into canisters to solidify, and then stored at the Hanford Site until a
geologic repository is ready to receive the material.

The LAW waste stream is received from the double-shell tank (DST) 241-AP-106, which is to be
operated by BNFL Inc. The HLW waste stream is received from lines running from a new valve pit
to be constructed by DOE in the AP tank farm.

This ISAR provides the initial safety assessment for the proposed BNFL Phase | TWRS-P Facility.
The ISAR provides the information required by Section 4.2.2, AContractor Input,@ of
DOE/RL-96-0003, DOE Regulatory Process for Radiological, Nuclear, and Process Safety for
TWRS Privatization Contractors (DOE-RL 1996a). Specifically, the ISAR provides that information
required to address Items 1, 2, 5 through 10, and 12 and part of ltem 4 of DOE/RL-96-0003,
Section 4.2.2. Table 1-1 maps the requirements of Section 4.2.2 to the ISAR and documentation
previously submitted by BNFL Inc. to the DOE regulatory unit. The ISAR also provides information
required by Table S4-1 of the DOE/BNFL contract (DOE-RL 1996d). Table 1-2 maps the Part A
requirements of Table S4-1 to the ISAR and other BNFL deliverables.
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Table 1-1. Location of Initial Safety Assessment Package Deliverables

Item® Subject @ Location within the Submittal Packages

1 Description of the design developed Initial Safety Analysis Report (ISAR) Sections 4.2, AFacility
during Part A and the proposed facility Description,§, and 4.3, AProcess Description.@
operations.

2 Description of the Contractor:s site and its | ISAR Section 4.1, ASite Description.§
location within the Hanford Site.

3 An assessment of compliance to the ISAR transmittal letter, Attachment A.
approved Safety Requirements Document
(SRD) and the Integrated Safety
Management Plan (ISMP).

4 Description of hazards, including process | The description of the hazards is included in the Hazards
hazards, and hazards controls implement- | Analysis Report (HAR) submitted with the Standards Ap-
ed in the design and operations. proval Package (BNFL 1997d). A description of the conse-

guence analyses that followed the hazards identification
process is included in ISAR Section 4.7, AResults of the
Integrated Safety Analysis. A description of the hazards
controls is provided in ISAR Section 4.8, AControls for
Prevention and Mitigation of Accidents,§ and HAR Section
6.2, AControls.§

5 Description of the potential design-basis |ISAR Section 4.7.
events.

6 Analysis of the potential design-basis ISAR Section 4.7.
events.

7 Preliminary safety acceptance criteria ISAR Section 4.7.
against which the consequences of the
potential design-basis events are
compared for acceptability.

8 Description of structures, systems, and For the TWRS-P Project, SSCs credited for public and
components (SSCs) designated as worker safety for maintaining exposures below accident
important to safety and the rationale for standards are designated as Design Class | and Design
their selection. Class I, respectively. The definition of these terms and the

rational for classifying SSCs as such are provided in ISAR
Section 4.6, Aintegrated Safety Assessment Methods.f) A
description of SSCs so classified is provided in Section 4.7
of the ISAR.

9 The Contractor:s evaluations of construct- | The evaluation of the constructability of the TWRS-P Facility

and the inspectability of its structural aspects are provided
in Section 4.2 of the ISAR. The evaluation of the operability,
reliability, availability, and maintainability of the process
systems is provided in Section 4.3. This section also
addresses the inspectability of the process systems.
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Table 1-1. Location of Initial Safety Assessment Package Deliverables

Item® Subject @ Location within the Submittal Packages

10 An ISAR that:

a) [ Defines the projected safety basis for the | Physical design - ISAR Sections 4.2 and 4.3.
facility (safety envelope) in terms of Structures w/safety functions - ISAR Section 4.2.
physm_al design, structL_Jres with ) Systems w/safety functions - ISAR Section 4.3.
prescribed safety functions, systems with Equi Isafety f : ISAR Section 4.3
prescribed safety functions, equipment qumgnt wisatety unct|or?s., ) ection e
with prescribed safety functions, operating | OPerating modes and conditions - ISAR Section 4.3.
modes, operating conditions, Off-normal internal events - ISAR Section 4.7.
representative off-normal internal events, | External events - HAR Section 2.1, ASite Description §
representatllve external events, Representative safety analysis results- ISAR Section 47.
representative safety analyses and Mai inties in d q vsis - ISAR Section 4.7
results, and major uncertainties in data ajor uncertainties in data and analysis - ection 4.7.
and analyses.

b) | Describes how the facility should perform [ISAR Section 4.7. Applicable regulations as they relate to
such that the radiological, nuclear, and radiological, nuclear, and process safety are incorporated
process safety standards and into the SRD (BNFL 19979).
requirements in the SRD and in
applicable regulations are met.

c) | Describes how adequate protection of the | ISAR Section 4.7.
public, the workers, and the environment
should be achieved.

11 Draft deactivation plan. The deactivation plan is provided separately as the
TWRS-P Privatization Project: Deactivation Plan, (BNFL
1998b). This is deliverable A-9 of Table 4-1 of the contract
(DOE-RL 1996d).

12 Outlines of:

a) [ Construction Authorization Request. By Table S4-1 of the contract, this outline is a Part B

deliverable.

b) | Operating Authorization Request. By Table S4-1 of the contract, this outline is a Part B

deliverable.

c) | Emergency Response Plan. ISAR Chapter 9.0, AEmergency Management.@

d) [ Unreviewed Safety Question Plan. ISAR Section 3.1, AConfiguration Management.

e) [ Conduct of Operations Plan. ISAR Section 3.11, AOperational Practices.f

f)| Technical Safety Requirements. ISAR Section 4.8, AControls for Prevention and Mitigation of

Accidents g
g) | Training and Qualification Plan. ISAR Section 3.4, ATraining and Qualification.f
h) | Maintenance Implementation Plan. ISAR Section 3.2, AMaintenance.{
i) [ Occurrence Reporting Procedures. ISAR Section 3.7, Aincident Investigations.f

j) | Environmental Radiological Protection ISAR Chapter, 5.0, ARadiation Safety,i Appendix 5B,
Program. AEnvironmental Radiological Protection Program-Outline @

k) [ Radiation Protection Program. ISAR Chapter, 5.0, Appendix 5A, ARadiation Protection

Program-Outline.f
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Table 1-1. Location of Initial Safety Assessment Package Deliverables

Item®

Subject @

Location within the Submittal Packages

Reports.

I) | Operational Analysis and Assessment

ISAR Section 3.6, AAudits and Assessments.{

m) [ Deactivation Safety Assessment.

By Table S4-1 of the contract, this outline is a Part B
deliverable.

n) | Deactivation Authorization Request.

By Table S4-1 of the contract, this outline is a Part B
deliverable.

@

The item numbers and subject descriptions are as provided in Section 4.2.2 of DOE Regulatory Process for

Radiological, Nuclear, and Process Safety for TWRS Privatization Contractors, DOE/RL-96-0003, (DOE-RL
1996a) Revision 0, U.S. Department of Energy, Richland Operations Office, Richland, Washington.

Table 1-2. Submittal of Contract Table S4-1 Deliverables

Regulatory Action

Deliverable

Submittal

Standards Approval | Safety Requirements Document. TWRS-P Privatization Project: Safety Require-
ments Document, BNFL-5193-SRD-01 (BNFL
19979).
Integrated Safety Management Plan. TWRS-P Privatization Project: Integrated Safety
Management Plan, BNFL-5193-ISP-01 (BNFL
1997e).
Hazard Analysis Report. TWRS-P Privatization Project: Hazard Analysis
Report, BNFL-5193-HAR-01 (BNFL 1997d).
Employee Concerns Management TWRS-P Privatization Project: Employee
System. Concerns Program, BNFL-5193-ECP-01 (BNFL
1997b).
Radiation Exposure Standard for TWRS Privatization Project: Radiological and
Workers Under Accident Conditions. Nuclear Dose Standards for Facility and
Co-Located Workers, BNFL-5193-RES-01
(BNFL 1997f).
Quality Assurance Program. Tank Waste Remediation System Privatization
Project Quality Assurance Program
BNFL-5193-QAP-01 (BNFL 1997a).
Initial Safety Initial Safety Assessment. See Table 1-1.
Evaluation

Authorization for
Construction

Deactivation Plan, outline.

TWRS-P Privatization Project: Deactivation
Plan, BNFL-5193-DP-01 (BNFL 1998b). This is
deliverable A-9 of Table 4-1 of the contract
(DOE-RL 1996d).

Authorization for
Deactivation

Part B deliverable

Not applicable
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Table 1-2. Submittal of Contract Table S4-1 Deliverables

Regulatory Action

Deliverable

Submittal

Standards Approval | Safety Requirements Document. TWRS-P Privatization Project: Safety Require-
ments Document, BNFL-5193-SRD-01 (BNFL
1997g).

Integrated Safety Management Plan. TWRS-P Privatization Project: Integrated Safety
Management Plan, BNFL-5193-ISP-01 (BNFL
1997e).
Hazard Analysis Report. TWRS-P Privatization Project: Hazard Analysis
Report, BNFL-5193-HAR-01 (BNFL 1997d).
Employee Concerns Management TWRS-P Privatization Project: Employee
System. Concerns Program, BNFL-5193-ECP-01 (BNFL
1997b).
Radiation Exposure Standard for TWRS Privatization Project: Radiological and
Workers Under Accident Conditions. Nuclear Dose Standards for Facility and
Co-Located Workers, BNFL-5193-RES-01
(BNFL 1997f).
Quality Assurance Program. Tank Waste Remediation System Privatization
Project Quality Assurance Program
BNFL-5193-QAP-01 (BNFL 1997a).
Initial Safety Initial Safety Assessment. See Table 1-1.
Evaluation

Authorization for
Construction

Deactivation Plan, outline.

TWRS-P Privatization Project: Deactivation
Plan, BNFL-5193-DP-01 (BNFL 1998b). Thisis
deliverable A-9 of Table 4-1 of the contract
(DOE-RL 1996d).

Authorization for
Production Operation

Safety Analysis Report, initial.

This Initial Safety Evaluation Report (ISAR).

Emergency Response Plan, outline.

ISAR Chapter 9.0.

Unreviewed Safety Question Plan,
outline.

ISAR Section 3.1.

Conduct of Operations Plan, outline.

ISAR Section 3.11.

Technical Safety Requirements,
outline.

ISAR Section 4.8.

Training and Qualification Plan, outline.

ISAR Section 3.4.

Maintenance Implementation Plan,
outline.

ISAR Section 3.2.

Occurrence Reporting Procedures,
outline.

ISAR Section 3.7.

January 12, 1998




€ BNFL

Ime.

TWRS-P PROJECT
INITIAL SAFETY ANALYSIS REPORT
BNFL-5193-ISAR-01, REV. 0

Table 1-2. Submittal of Contract Table S4-1 Deliverables

Regulatory Action Deliverable Submittal
Standards Approval | Safety Requirements Document. TWRS-P Privatization Project: Safety Require-
ments Document, BNFL-5193-SRD-01 (BNFL
19979).

Integrated Safety Management Plan. TWRS-P Privatization Project: Integrated Safety
Management Plan, BNFL-5193-ISP-01 (BNFL

1997e).
Hazard Analysis Report. TWRS-P Privatization Project: Hazard Analysis
Report, BNFL-5193-HAR-01 (BNFL 1997d).
Employee Concerns Management TWRS-P Privatization Project: Employee
System. Concerns Program, BNFL-5193-ECP-01 (BNFL
1997b).
Radiation Exposure Standard for TWRS Privatization Project: Radiological and

Workers Under Accident Conditions. Nuclear Dose Standards for Facility and
Co-Located Workers, BNFL-5193-RES-01
(BNFL 1997f).

Quality Assurance Program. Tank Waste Remediation System Privatization
Project Quality Assurance Program
BNFL-5193-QAP-01 (BNFL 1997a).

Initial Safety Initial Safety Assessment. See Table 1-1.

Evaluation

Authorization for Deactivation Plan, outline. TWRS-P Privatization Project: Deactivation
Construction Plan, BNFL-5193-DP-01 (BNFL 1998b). Thisis

deliverable A-9 of Table 4-1 of the contract
(DOE-RL 1996d).

Environmental Radiation Protection ISAR Appendix 5B.
Program, outline.

Radiation Protection Program, outline. | ISAR Appendix 5A.

Oversight Process Operational Assessment Reports, ISAR Section 3.6.
Determination outline.

The ISAR uses the format and content guidance provided in the U.S. Nuclear Regulatory
Commission:s (NRC:S) Regulatory Guide 3.52, Standard Format and Content for the Health and
Safety Sections of License Applications for Fuel Cycle Facilities (NRC 1995a draft). To facilitate
the review of the ISAR by the DOE regulatory unit, the ISAR content also gives consideration to the
review guidance provided in Standard Review Plan for the Review of a License Application for a
Fuel Cycle Facility, NUREG-1520 (NRC 1995b draft), and Guidance for the Review of TWRS
Privatization Contractor Initial Safety Assessment Package (DOE-RL 1997).
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The format and content of the ISAR is tailored to the hazards and hazardous situations of the
TWRS-P Facility as identified by the process hazards analysis and as documented in the Hazards
Analysis Report (HAR) (BNFL 1997d). Section 4.2.3, ATailoring of Safety-Related Documentation,§
of the Integrated Safety Management Plan (ISMP) provides a list of deviations from the format and
content guidance of Regulatory Guide 3.52. These deviations include both format changes in
terms of added ISAR sections and content changes for several of the ISAR sections.

Throughout the ISAR, lists of items are numbered for the convenience of the reviewers in referring
to individual items. The numbering is not an indication of the importance or sequence of the items
unless indicated otherwise.

Chapter 12.0, ADefinitions,@ contains the definitions of the terms, phrases, or documents that are
found throughout the ISAR.

When used unmaodified in the ISAR, the term Aworker{ refers to the facility and co-located worker,
both individually and collectively.

1.1 FACILITY AND PROCESS DESCRIPTIONS{tc \I2 "1.1 FACILITY AND PROCESS
DESCRIPTIONS}

This section provides a summary of the TWRS-P Facility in terms of the major structures and
chemical process systems. Details on these aspects of the TWRS-P Facility are provided in
Sections 4.2, AFacility Description,§ and 4.3, AProcess Description.(

1.1.1 Facility Description{tc \I3"1.1.1 Facility Description}

The TWRS-P Facility for treating both the LAW-only option and the HLW/LAW option includes the
following major structures:

1) Process building

2)  Wet chemical store

3) Glass formers store

4)  Melter assembly building
5)  Empty canister store

6)  Services buildings

7)  Administration building.

Structures associated with the operation of tank 241-AP-106 include the following:
1) Tank 241-AP-106 service building
2)  Central pump pit/transfer pump pit enclosure building

3) Transfer pump pit.

Transfer lines are also provided to receive the LAW from tank 241-AP-106 and HLW waste from a
new valve pit to be constructed by DOE in the AP tank farm.

Buildings that are important to the Integrated Safety Analysis (ISA) because they house the primary
process cells or provide for transfer or storage of hazardous and radiological materials are the
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process building, wet chemical store, glass formers store, tank 241-AP-106 service building, central
pump pit/transfer pump pit enclosure building, and the transfer pump pit. Details on these
buildings, including drawings, are provided in Section 4.2, AFacility Descriptions.i The
arrangements of the major buildings are shown in Figure 1-1. The function and contents of those
buildings identified as being important to the ISA are described in the following sections.

1.1.1.1 Process Building{tc \I4 "1.1.1.1 Process Building}. The process building for the
LAW-only option contains processes for conditioning (i.e., pretreatment) and immobilization of the
LAW feeds. For the HLW/LAW option, the processes for conditioning and immobilizing HLW are
also included. Additionally, for the LAW-only option, the process building includes an area for
producing an intermediate waste form from the cesium separated from the LAW feeds. A shipping
container handling area containing a drive-through bay is provided at the northeast corner of the
building. Shipping containers provided by DOE are removed from a transport vehicle. Immobilized
LAW, cesium intermediate waste packages (LAW-only option), and HLW containers are loaded into
the shipping containers, and the shipping containers are placed onto the transport vehicle.

In the HAR submittal, the process building was referenced as the radioactive waste treatment
building. The immobilized waste treatment building mentioned in the HAR is also incorporated into
the process building.

1.1.1.2 Wet Chemical Store{tc \I4"1.1.1.2 Wet Chemical Store}. The wet chemical store is
located at grade on the southwest side of the process building. The building is subdivided into an
ion-exchange resin storage area and a bulk chemical reagents storage area. The ion-exchange
resins storage area is enclosed by walls and has environment controls to prevent damage to the
stored materials. The bulk chemical reagents storage area is not enclosed by walls; it is covered
with a roof to protect the chemicals from the weather. The bulk chemicals are stored in tanks within
spill retention basins. Dry chemicals (e.g., ferric nitrate, strontium nitrate, and sodium nitrite) are
stored separately in this area as well.

1.1.1.4 Glass Formers Store{tc \I[4 "1.1.1.4 Glass Formers Store}. The glass formers store
provides for receipt, storage, weighing, and blending of the bulk glass-making chemicals. The
building is located at the east end of the process building. The building provides space for one
transport bin and eleven storage silos and the weighing, blending, and transfer equipment.

1.1.1.5 Tank 241-AP-106 Service Building. The tank 241-AP-106 service building supports new
ventilation, instrumentation, electrical, and flushing equipment for tank 241-AP-106.

1.1.1.6 Central Pump Pit/Transfer Pump Pit Enclosure Building. The new pump pit enclosure
provides both secondary confinement and weather protection to the mixer and transfer pump drive
motors, the actuated transfer control valves, and pit instrumentation.
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1.1.1.7 Transfer Pump Pit{tc \I4 "1.1.1.7 Transfer Pump Pit}. A new cast in place or modular
precast concrete transfer pump pit is installed above tank 241-AP-106 risers 5 and 13 to provide
locations for two new transfer pumps and transfer control valves.

1.1.2 Process Description{tc \I3"1.1.2 Process Description}

This section discusses Hanford Site past-processing operations and the TWRS-P processing
operations as they relate to the ISA. The past processing of the waste led to the addition of more
chemicals to the HLW than normally associated with fuel reprocessing. This processing reduced
the radionuclide concentration of waste while increasing the chemical complexity. For the TWRS-P
Facility to successfully process this waste, it must separate the radionuclides from the diluted waste
while taking into account the additional chemicals (e.g., chelating agents).

1.1.2.1 Hanford Site Processing Operations{tc \I4 "1.1.2.1 Hanford Site Processing
Operations}. The principal mission of the Hanford Site from 1943 to 1989 was the production of
plutonium for the national defense activities. To produce plutonium, uranium metal was irradiated
in one of nine plutonium production reactors. The discharged fuel (spent fuel) was cooled and
then treated in separations facilities to recover the plutonium. To separate the plutonium from
uranium and other radioactive materials, the spent fuel was dissolved in nitric acid. The separation
processes produced large quantities of nitric acid solutions containing high levels of radioactive
materials. The waste included high-level and transuranic mixed radioactive waste (radioactive and
hazardous).

The chemicals in the Hanford Site tank system resulted from four separation processes and two
waste management campaigns. The changes in separation processes were a result of
improvements in separations technology. Although the waste in the tank system came primarily
from these four sources, some of the waste resulted (to a much smaller extent) from
decontamination solutions, laboratory waste, research and development programs, and plutonium-
finishing activities.

The process campaigns consisted of the bismuth phosphate process in B Plant and T Plant,
reduction oxidation (REDOX) process in S Plant plutonium-uranium reduction oxidation process
(PUREX) in A Plant, and uranium recovery process in U Plant. Prior to discharge of the nitric acid
waste to the underground tanks, the waste was neutralized with sodium carbonate and sodium
hydroxide. Between 1944 and 1964, 149 SSTs were built to store the HLW. Between 1968 and
1986, 28 DSTs were built to store HLW.

The bismuth phosphate process separated uranium from plutonium by carrier precipitation.
Plutonium was further purified by a second precipitation process using rare earths. Both the
uranium-rich and purification solids were discharged to tank farms. The uranium waste fed to a
cascade of three tanks with the discharge from the last tank going to the soil column.

The REDOX process extracted both plutonium and uranium from the dissolved fuel using hexone
as the solvent. This process led to an increase in radionuclide concentrations and the increased
waste temperature caused the waste to boil. This self-boiling further reduced the waste volume.
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The uranium recovery process extracted uranium from the bismuth phosphate solids using the
tri-Butyl phosphate process. The solids were sluiced from the tanks, re-acidified, processed in

U Plant, neutralized again, and then returned to tank farms.

The PUREX process processed the vast majority of fuel. The primary waste from this process was
transferred to the A Farm complex. Early cladding waste and solvent treatment waste were
transferred to the 241-C Tank Farm. Later, cladding waste from the Zirflex process was also
discharged to the A Farm complex.

The waste management campaigns included radionuclide precipitation and radionuclide recovery.
The main purpose of the precipitation campaign was to make additional space in the tanks. The
recovery campaign was intended to reduce heat generation in the tanks and to produce useful
by-products.

As an adjunct to the uranium recovery process, chemicals were added to the waste to precipitate
cesium and strontium to allow discharge of supernatants to the soil column. Both in-tank and
in-plant precipitation were used to accomplish this treatment. The treated supernatants were then
discharged to the 241-BY Crib and the 241-BC Crib.

Cesium and strontium recovery programs fractionated the waste from B Plant and returned the
waste to tank farms. The recovery of strontium used several chelating agents to improve the
efficiency of solvent extraction operations. These agents provided one of the major sources of
organic compounds in the tanks. The Waste Encapsulation and Storage Facility (WESF)
converted the separate cesium and strontium into stable compounds for storage and placed the
material in capsules for storage in water basins.

1.1.2.2 TWRS-P Processing Operations{tc \l4"1.1.2.2 TWRS-P Processing Operations}.
The TWRS-P Facility provides for treating LAW and HLW. The TWRS-P Facility chemical
processes can be subdivided into eight distinct unit operations, which are described below. The
overall process is a combination of semi-batch and batch unit operations comprised of the following
operations:

1) Receipt of LAW Feeds - DOE samples, analyzes, and transfers batches of LAW feed into the
DST 241-AP-106 operated by BNFL Inc. The feed batch is mixed to ensure uniform
consistency and a portion is transferred through an underground pipeline to the treatment
facility.

2)  LAW Entrained Solids and Strontium/TRU Separation - The solids in the feed are
concentrated to about 50 volume percent using ultrafiltration. The slurry is then washed to
reduce the sodium level in the entrained solids slurry to within acceptable limits. The filtrate
from this operation is then fed to cesium removal. For Envelope C feed (see Section 1.2.4,
AType, Quantity, and Form of Waste Material@), the same equipment is used to sequentially
remove the entrained solids followed by the strontium and TRU precipitate, and then to feed
these two products to separate storage.

3) LAW Cesium Removal - Cesium is removed from the filtrate using ion-exchange technology
and the liquor passes to technetium removal.
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4)  LAW Technetium Removal - Technetium is also extracted using ion-exchange technology.
The liquid is evaporated and passed to the vitrification system.

5)  LAW Vitrification - The LAW generated after technetium removal is vitrified in the final unit
operation, the LAW melter. The waste is fed to a number of melter systems to produce glass
for return to DOE. The separated entrained solids (see item 2 above) are also returned to
DOE.

6) Receipt of HLW Feed - Envelope D receipt vessels are required to receive a slurry of waste
solids.

7) HLW Dewatering - Pretreatment of the Envelope D feed is required to reduce the water
content of the feed to the HLW melter. Ultrafiltration is used for the dewatering operation.
The permeate from the ultrafilter circuit is combined with the permeate from the LAW
ultrafilter circuit for radionuclide separation processing.

8) HLW Vitrification - The separated cesium, technetium, and strontium/TRU intermediate
products are immobilized in the HLW melter together with the concentrated Envelope D
material.

Figures 1-2 and 1-3 show the LAW and HLW/LAW processes, respectively.

Additional details on the processes for treatment and immobilization of the LAW and HLW are
described in ISAR Section 4.3, AProcess Description,f and Chapter 5.0, AHazard Evaluation by
Process Step,( of the Hazards Analysis Report (BNFL 1997d).

1.2 INSTITUTIONAL INFORMATION{tc \I2"1.2 INSTITUTIONAL INFORMATION}

Section 1.2 provides information on the incorporation of BNFL Inc., the locations of BNFL Inc.
offices important to the TWRS-P Project, the location of the proposed TWRS-P Facility and its site,
and the activity to be performed by the facility.

1.2.1 Identity and Address{tc \I3 "1.2.1 Identity and Address}

This ISAR is submitted by BNFL Inc., a wholly owned U.S. subsidiary of British Nuclear Fuels plc
(BNFL). The principal office of BNFL Inc. is located at 10306 Eaton Place, Suite 450, Fairfax,
Virginia, 22030. BNFL Inc. is incorporated in the State of Delaware. The local address for BNFL
Inc. is 1835 Terminal Drive, Suite 220, Richland, Washington, 99352.

1.2.2 Activities Performed{tc \I3"1.2.2 Activities Performed}

The activities performed at the TWRS-P Facility are the processing and immobilization of Hanford
Site tank waste. The chemical processes by which this is accomplished are addressed above in
Section 1.1.2 AProcess Description.{

1.2.3 Site Location{tc \I3"1.2.3 Site Location}
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The Hanford Site occupies an area of about 1,450 km? (560 mi®) and is located north of the city of
Richland, at the confluence of the Yakima River and the Columbia River. The TWRS-P Facility is
to be constructed at the east end of the 200 East Area of the Hanford Site. The Hanford Site is
surrounded by Benton, Franklin, and Grant counties. Additional information of the site is provided
in Sections 1.3 and 4.1, both titled ASite Description.@
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1.2.4 Type, Quantity, and Form of Waste Material{tc \I3 "1.2.4 Type, Quantity, and Form of
Waste Material}

The primary purpose of the separations facilities at the Hanford Site was the extraction of plutonium
from fuel discharged from the production reactors. The waste resulting from the separations
activities are stored in underground tanks on the Site. The waste is the principal feed for the
TWRS-P Facility. While the bismuth-phosphate facilities (i.e., B plant and T Plant)

did discharge uranium to the SSTs, this uranium was later recovered and purified by the
Uranium-TriOxide Plant. The REDOX and the PUREX separations facilities produced uranium
nitrate for recycle. As a result of these processes, there are minor amounts of special nuclear
material in the tank waste to be processed by the TWRS-P Facility.

The DOE has classified these wastes into four separate envelopes: three LAW (Envelopes A, B,
and C) and one HLW (Envelope D). In general terms, a description of each of the envelopes is as
follows.

1) Envelope A - This envelope makes up the majority (approximately 90%) of the minimum order
quantities. This envelope contains cesium and technetium at concentrations that result in the
need for their removal to ensure that the LAW glass specification can be met.

2)  Envelope B - This envelope contains higher concentrations of cesium than the Envelope A.
Both cesium and technetium require removal to ensure that the LAW glass specifications are
met. This envelope also contains higher concentrations of chlorine, chromium, fluorine,
phosphates, and sulfates, which may limit the waste loading in the glass.

3) Envelope C - This waste envelope contains organically complexed strontium and TRUSs that
will require removal. Cesium and technetium also require removal to ensure that the LAW
glass specifications are met.

4)  Envelope D - This waste envelope contains a HLW slurry.
1.3 SITE DESCRIPTION{tc \I2 "1.3 SITE DESCRIPTION}

The Hanford Site is located in the State of Washington (Figure 1-4). The Columbia River enters
the Hanford Site boundary at the northwest corner and crosses over to form the eastern boundary
of the Site as it flows southward. The Yakima River flows from west to east, south of the Hanford
Site, and empties into the Columbia River at the conjoined cities of Kennewick, Pasco, and
Richland, known collectively as the Tri-Cities. The Hanford Site is bordered on the north by the
Saddle Mountains and on the west by the Rattlesnake Hills and the Yakima and Umtanum Ridges.
Dominant natural features of the Hanford Site include the Columbia River, anticlinal ridges of basalt
in and around the Site, and sand dunes near the Columbia River. The surrounding basaltic ridges
rise to 1,100 m (3,610 ft). Additional information on the Hanford Site and the surrounding area,
including the geography, demography, seismology and geology, and meteorology, is provided in
Section 4.1, ASite Description.(

In 1943, the Federal government established the Hanford Site near Richland, Washington, to
produce plutonium for national defense purposes. The production mission stopped in 1988. The
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current Site mission is waste management and environmental restoration, which includes programs

Coundard/

to manage and dispose of radioactive, hazardous, and mixed wastes that exist at the Site.
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The 200 Areas have been used extensively for fuel reprocessing, waste management, and
disposal activities. In addition to the waste tanks and the cesium and strontium capsules, the 200
Areas are the location of several fuel reprocessing facilities that are inactive or scheduled for
deactivation, buried solid waste, and irradiated fuel storage.

In the 200 Areas, there are 149 SSTs constructed between 1944 and 1964, and received waste
until 1980. Waste in the SSTs consists of liquid, sludges, and saltcake (i.e., crusty solids made of
crystallized salts). Over the years, much of the liquid stored in the SSTs has been evaporated or
pumped into DSTs. There are 28 DSTs at the Hanford Site that were constructed between 1968
and 1986. The DSTs store liquid radioactive mixed waste from the SSTs and various Hanford Site
processes. The waste is partially segregated and stored in tanks based on composition, level of
radioactivity, or origin.

In addition to the 177 underground storage tanks, there are approximately 40 inactive and 20
active miscellaneous underground storage tanks located in the 200 Areas. These tanks contain
small quantities of mixed waste similar in content and composition to the wastes in the SSTs and
DSTs.

In WESF of the 200 East Area, cesium and strontium are stored in approximately 1,930 double-

walled capsules. In the 1960s and 1970s, radioactive cesium and strontium were extracted from
waste forms in some SSTs to reduce the heat load to the tanks. The cesium and strontium were
stabilized to salt forms and placed in stainless-steel capsules.

The DOE is to lease up to 24.3 hectares (60 acres) of the Hanford Site to BNFL Inc. for the
construction of the TWRS-P Facility. Of this land, 8.9 hectares (22 acres) will be used for siting the
permanent facilities and the remainder will be used for construction facilities. The land to be
leased lies at the eastern end of the Hanford Site 200 East Area, near the former Grout Treatment
Facility, the A Tank Farm Complex, the PUREX plant, and several underground low-level
radioactive waste percolation fields. The location of the Hanford Site within the State of
Washington and the location of the BNFL Inc.-leased land within the Hanford Site are shown in
Figure 1-4.
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2.0 MANAGEMENT ORGANIZATION{tc \I1 "2.0 MANAGEMENT ORGANIZATION}

The Tank Waste Remediation System-Privatization (TWRS-P) Project supports the U.S.
Department of Energy-s (DOE:=s) mission to clean up the Hanford Site by managing and reducing
hazards associated with the radioactive mixed waste stored in large underground storage tanks at
the Hanford Site. BNFL:s safety approach for the TWRS-P Project has been proven through years
of operating experience and is driven by the requirement to operate the facility in a manner that
provides adequate protection for the health and safety of the public, ensures worker health and
safety, is protective of the environment, and complies with applicable laws and regulations. The
BNFL Inc. safety approach is implemented with the recognition that the defined work for processing
and immobilizing Hanford Site tank waste involves inherent radiological and chemical hazards from
which hazardous situations may arise.

This chapter provides an overview of the BNFL Inc. organizational structure, responsibilities,
interfaces, management controls, and safety committees that support safe design, construction,
operations and deactivation activities of Phase | of the TWRS-P Project. (The organization will be
developed further during Part B of the TWRS-P Project to support the detailed design,
construction, operation, and deactivation of the facility.)

2.1 ORGANIZATION AND ADMINISTRATION({tc \I2 "2.1 ORGANIZATION AND
ADMINISTRATION}

The BNFL Inc. organization accomplishes the TWRS-P Project-defined work in a manner that
provides for the health and safety of workers and the public and protects the environment from
degradation. The design, construction, operation, and deactivation of the TWRS-P Facility
represent an integrated effort between DOE and BNFL Inc. A summary of the roles and
responsibilities of the TWRS-P Facility staff and the interfaces with DOE and the TWRS-P Project
regulator are presented below.

The philosophy of the BNFL Inc. organizational structure is determined by the need to ensure that
safety is achieved, while at the same time meeting the customer:s requirements in an efficient
manner. The organizational structure for the TWRS-P Project presents the BNFL Inc. approach to
assigning responsibility for managing work safely. Assigning these roles provides additional
assurance that the roles identified in the Safety Analysis Reports are performed. This organization
is staffed with suitably qualified and experienced personnel to cover normal operation and off-
normal situations. Contractor support organizations meet the same safety criteria in terms of
structure, strength, available expertise, and material resources for their scope of work.

2.1.1 Organizational Commitments, Relationships, Responsibilities, and Authorities{tc \I3
"2.1.1 Organizational Commitments, Relationships, Responsibilities, and Authorities}

The TWRS-P Project-defined work is to remove and process radioactive mixed waste from Hanford
Site underground storage tanks. To provide support during Part B, the organizational structure
transitions from a design and construction organization to an operations and deactivation
organization. Part B includes the following tasks:

1) Part Bl - the detail design, licensing, permitting, and construction phase
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2) Part B2 - the cold test, hot startup, operations, and deactivation phase of the Phase |
TWRS-P demonstration project.

BNFL Inc. is responsible for the design, construction, operation, and deactivation of the TWRS-P

Facility. This responsibility includes developing and implementing safety standards for protection

of the workers and public.

(Additional organizational structural detail, including commitments, relationships, responsibilities
and authorities, will be contained in the Part B Preliminary Safety Analysis Report [PSAR] and the
Final Safety Analysis Report [FSAR].)

2.1.1.1 Design and Construction Phase{tc \I4 "2.1.1.1 Design and Construction Phase}.
Safety roles and responsibilities for the design and construction phase assigned to individuals and
organizations within BNFL Inc. are discussed below. The organization is depicted in Figure 2-1.
(The solid lines represent direct management and reporting responsibilities, while the dotted lines
represent an interface other than a direct reporting responsibility.)
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General Manager - The General Manager:s roles and responsibilities are outlined below:

1)  Having overall responsibility for safety

2)  Defining safety policy, objectives, and interfaces

3)  Assigning roles and responsibilities for safety-related activities

4)  Setting performance expectations

5) Developing management assessment policies

6)  Serving as chairperson of the TWRS-P Project Safety Committee (PSC)
7)  Signatory on permit applications for construction of the TWRS-P Facility
8)  Serving as a member of the BNFL Inc. Executive Committee.

Project Manager - The roles and responsibilities of the Project Manager include the following:
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1) Managing overall design and construction effort
2) Implementing management assessment policies

3) Implementing the contractor requirements of the Code of Federal Regulations (CFR), 10 CFR
Plant 820, AProcedural Rules for DOE Nuclear Activities

4)  Ensuring the development and implementation of the incident reporting program
5)  Serving as the Emergency Director for events categorized as emergencies

6) Serving as alternate chairperson of the PSC

7)  Approving final designs of Design Class | and Il features.

8)  Serving as principal interface with DOE on technical issues.

Project Administration and Controls - The roles of the project administration and controls
organization include the following:

1) Implementing the Employee Concerns Program (ECP)
2) Implementing an employee feedback program

3) Controlling the facility policy manual (containing the General Manager:s safety policy) and all
procedures

4)  Developing and maintaining the records management program.

Architect Engineering - The architect engineering organization oversees the activities that are
assigned to the architect engineer:

1) Updating the treatment process civil, architectural, structural, electrical, and mechanical
design criteria

2)  Completing the civil, structural, support system, and facility designs, including the
incorporation of regulatory and quality commitments
3) Evaluating proposed changes to civil, structural, support system, and facility designs

4)  Preparing specifications for procurement of equipment

5) Incorporating regulatory and quality commitments into the design, procurement, fabrication,
inspection, and testing of systems and components

6) Designing measures to facilitate performance of technical safety requirement (TSR) and
licensee controlled requirement (LCR) surveillance tests
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7) Designing features to implement the design requirements of 10 CFR 835, AOccupational
Radiation Protection,@ including ensuring that personnel exposure during operation is
maintained as low as reasonably achievable (ALARA)

8)  Selecting materials for fabrication and construction; defining methods for corrosion control;
and specifying welding procedures, requirements for nondestructive examination, and codes
and standards

9) Designing fire prevention, detection, and suppression features in compliance with state and
Federal requirements

10) Incorporating deactivation and decommissioning features into the facility design.

Construction Management - The Manager of the construction management organization serves as
a member of the PSC and as the Facility Manager during events categorized as incidents. The
construction management organization provides an oversight function for the activities of the
construction manager contractor. The construction manager contractor activities include the
following:

1) Implementing procedures and training to enhance construction safety
2)  Providing input to the configuration management program including as-built information
3)  Supporting the incident reporting system for construction-related incidents

4)  Developing procedures for handling hazardous material during construction, including
packaging, labeling, storage, and shipping practices

5) Packaging and manifesting of dangerous waste arising from construction activities

6) Interfacing with subcontractors on process safety management and health, safety and
environment matters

7) Incorporating regulatory and quality commitments of systems, structures, and components
(SSCs) into the construction

8) Implementing the construction testing program to verify that SSCs meet acceptance testing
requirements.

Technical - The manager of the Technical organization is a member of the PSC. The roles of the
Technical organization include the following:

1) Updating the process hazards analysis for preparation of the FSAR

2)  Ensuring that technologies are developed and demonstrated

3) Evaluating the completed process design and proposed changes to the design
4)  Developing the objectives and scope for the startup program

5)  Evaluating changes to the startup program

6) Identifying startup tests to be performed and their acceptance criteria
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7)  Writing nonradioactive and radioactive startup tests.
The Technical organization also oversees the following activities of the process designer:

1) Updating the process design specifications, process descriptions, and basis of design
documents

2)  Completing the process design, including incorporating regulatory and quality commitments

3) Incorporating regulatory and quality commitments into procurement, fabrication, inspection,
and testing of process components

4)  Performing systematic design reviews to determine readiness to authorize fabrication and
construction of SSCs

5) Implementing design considerations for deactivation and decommissioning.

Configuration Management - The configuration management activities include the following:

1) Developing and implementing a configuration management system to control the safety and
design basis

2)  Obtaining documentation defining the physical configuration of the facility and forwarding this
documentation to the Project Administration and Controls organization

3) Developing and implementing a configuration management database.

Operations and Technical Support - The roles of the Operations and Technical Support
organization include the following activities:

1) Providing operator input to the design team during design and construction testing

2)  Providing operator personnel support during design review meetings and test preparation
and performance

3) Evaluating proposed changes to administrative controls related to facility operation

4)  Developing and implementing the training programs required during the design and
construction phase.

Environment, Safety, and Health (ES&H) - The Manager of the ES&H organization is a member of
the PSC. The roles of the ES&H organization include the following:

1) Implementing internal safety and oversight functions
2) Developing safety basis and safety-related performance measures

3) Implementing the process safety management program
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4)  Evaluating proposed changes that involve implementation of nuclear, radiological, and
process safety and environmental impact

5) Developing and implementing the regulatory commitment tracking system and the incident
reporting program

6) Interfacing with regulatory stakeholders and Hanford Site contractors on health, safety and
environment matters.

7)  Coordinating cooperative agreements with outside agencies such as fire, police, ambulance,
and medical services

8) Developing and managing the readiness review program to support startup.

Radiological, Nuclear, and Process Safety - This part of the ES&H organization oversees activities
related to radiological, nuclear, and process safety. These activities include the following:

1) Identifying and evaluating new laws and regulations that may affect the TWRS-P Project
safety programs

2)  Preparing the Limited Work Authorization (LWA) request
3) Interfacing with the regulators during onsite inspections
4)  Performing safety analyses and updating applicable documentation and reports.

Environmental Protection - This part of the ES&H organization oversees activities related to
environmental protection. These activities include the following:

1) Preparing environmental reports

2) Identifying requirements for worker and public safety, security, and environmental regulatory
compliance

3) Preparing the environmental characterization and monitoring plans

4)  Preparing permit applications and plans as required for state and Federal environmental
regulations

5)  Monitoring environmental compliance during construction.
Quality Assurance (QA) - The manager of the QA organization is a member of the PSC. The roles
of the QA organization include the following:

1) Developing and implementing the Quality Assurance Program (QAP) and the QAP
Implementation Plan
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2)  Providing support for the development of qualification and training programs to ensure that
required capabilities are achieved and maintained by project personnel

3) Assessing and auditing project activities to verify compliance with the QAP and other
requirements and to determine the effectiveness of the QAP

4)  Coordinating the project QAP interfaces with the functional organizations

5)  Reviewing project documents (e.g., design documents, nuclear and process safety
deliverables, work plans, and source evaluation plans) to verify inclusion of appropriate QAP
requirements

6) Recommending and exercising work stoppage or controls over further processing in
response to quality concerns

7)  Assessing and auditing vendor and subcontractor activities to verify compliance with the QAP
and other requirements and to determine the effectiveness of the QAP.

2.1.1.2 Operations Phase{tc \I4"2.1.1.2 Operations Phase}. Safety roles and responsibilities
for the startup, operations, and deactivation phase assigned to individuals and organizations within
BNFL Inc. are discussed below. The organization is depicted in Figure 2-2. (The solid lines
represent direct management and reporting responsibilities, while the dotted lines represent an
interface other than a direct reporting responsibility.)

General Manager - The General Manager serves as the Chairman of the PSC. The General
Manager=s safety responsibilities during facility operation and deactivation are the same as those
identified in Section 2.1.1.1, ADesign and Construction Phase.({

Facility Manager - The Facility Manager serves as the Deputy Chairman of the PSC. Responsi-
bilities and roles of the Facility Manager include the following:

1) Ensuring the development and implementation of facility controls to protect the health and
safety of workers and public and to protect the environment from hazardous situations
associated with the chemical and radiological hazards of the facility

2)  Ensuring that operational activities are properly staffed and controlled

3) Managing operation of the facility to meet production goals while maintaining the licensing
basis for the facility

4)  Approving TWRS-P Facility activities, including modifications to Design Class | and Il SSCs
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5)

6)

7)

8)

Ensuring that work is performed in conformance with procedures, policies, and safety

requirements

Implementing the requirements of 10 CFR Part 820, AProcedural Rules for DOE Nuclear

Activities{

Serving as the Emergency Director during events categorized as emergencies

Assigning roles and responsibilities for safety-related activities including operations,
performance improvements, safety improvements, and deactivation of the facility.

Operations - The Operations Manager serves on the PSC. The roles of the operations
organization include the following:

1)

2)

Developing a program for procedure preparation, review, verification, validation, approval,

change, and deviation

Writing and maintaining operating procedures (including deactivation activities)
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3) Maintaining a qualified staff and ensuring effective employee performance

4)  Performing radioactive startup testing to demonstrate compliance with the acceptance criteria
and documenting the results

5)  Managing daily facility operation to meet production goals while maintaining compliance to the
TSRs and LCRs

6) Performing TSR and LCR surveillance tests assigned to operations and supporting those
TSR and LCR surveillance tests assigned to the Maintenance organization

7)  Scheduling and managing process system outage activities
8) Initiating and managing deactivation.

Operations and Technical Support - Roles of the Operations and Technical Support organization
include the following:

1) Evaluating proposed changes to the radioactive startup program
2) Developing and implementing the staff training program

3)  Writing and evaluating proposed changes to administrative procedures related to facility
operation

4)  Ensuring operation of support systems (e.g., electrical, instrument air, and steam)
5) Performing analyses of feed material, product, and process chemicals

6) Developing procedures for hazardous material handling, packaging, labeling, storage, and
shipping practices

7) Handling the packaging and manifesting of dangerous waste.

Environment, Safety, and Health - The Manager of ES&H serves on the PSC. Roles of the ES&H
organization include the continuation of those responsibilities identified for the design and
construction phase. In addition, for the operating and deactivation phases, the ES&H organization
has the following roles:

1) Developing the emergency plan and the emergency plan implementing procedures
2)  Managing emergency drills and exercises

3) Developing and implementing the safety improvement program that includes workers and
management
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4)  Developing a deactivation plan that includes performance measures, modification of plans
and procedures, and confirmation the facility meets the safe storage criteria on completion of
deactivation

5)  Managing occupational health and safety.

Environmental Protection - Roles of the Environmental Protection organization include the
following:

1) Obtaining monitoring, sampling, and record keeping information on facility discharges
2) Maintaining state and Federal environmental permits

3) Maintaining the environmental database

4)  Keeping environmental regulators informed on current status, concerns, and new data

5) Identifying critical aspects of facility deactivation that would affect environmental regulatory
compliance.

Radiological, Nuclear, and Process Safety - Roles of the Radiological, Nuclear, and Process Safety
organization include:

1)  Monitoring compliance to the licensing basis
2) Developing the TSR and LCR surveillance testing and evaluation program

3) Developing a process for evaluating deficiencies to nuclear safety requirements subject to 10
CFR 820, AProcedural Rules for DOE Nuclear Activities

4)  Updating licensing basis documentation including the FSAR

5) Implementing the unreviewed safety question (USQ) evaluation process.

6) Directing incident investigation program activities that include reporting, performing root
cause analyses, identifying corrective actions, tracking the effectiveness of corrective
actions, and applying lessons learned from relevant facilities

7) Preparing a deactivation safety analysis report.

Radiation Protection - Roles of the Radiation Protection organization include the following:

1) Developing and implementing the Radiation Protection Program in compliance with 10 CFR
835, AOccupational Radiation Protection(

2)  Performing radiation and contamination surveys and maintaining personnel exposure records
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3) Informing the ES&H Manager and the Facility Manager of conditions that could cause
exceeded radiation limits established for radiation areas or exceeded administrative limits for
personnel radiological exposure

4)  Monitoring deactivation activities to ensure personnel exposure meets ALARA limits.

Quality Assurance - The QA Manager is a member of the PSC. Roles of the QA organization
include the following:

1) Establishing a QAP and the Implementation Plan for operations and for deactivation

2)  Performing independent assessments and compliance audits

3) Reviewing and documenting concurrence with operating procedures and work instructions
4)  Implementing stop work for QA violations and unsafe conditions

5)  Verifying implementation of corrective action measures and determining that the solutions for
quality problems are effective.

Engineering - The Engineering Manager is a member of the PSC. Roles of the Engineering
organization include the following:

1) Evaluating startup test results and comparing the results to acceptance criteria

2) Developing and evaluating proposed design improvements and changes to engineered
features

3)  Supporting resolution of production problems
4)  Developing the surveillance and maintenance criteria for facility operations

5) Identifying measures that minimize hazards associated with treating and storing radioactive
liquid, solid waste, and fissionable materials

6) Performing a job hazard analysis and participating with ES&H to update the Hazard Analysis
Report (HAR)

7)  Updating the process hazards analysis (PHA) to support permit and license updates

8) Preparing and implementing a deactivation management plan that includes updating the
HAR, defining surveillance and maintenance criteria for deactivation and safe storage,
developing facility modifications to facilitate performance of surveillance tests, and
implementing measures that minimize hazards associated with treating and storing radioactive
materials.

Maintenance - Roles of the Maintenance organization include:
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1) Defining, implementing, and maintaining a maintenance program based on vendor
recommendations and equipment history

2)  Writing maintenance procedures

3) Performing TSR and LCR surveillance tests assigned to maintenance and supporting those
TSR surveillance tests assigned to operations

4)  Implementing facility modifications
5) Developing and modifying maintenance instructions for equipment

6) Collecting safety component and processing baseline data for performance of monitoring and
maintenance planning

7)  Using safety component and process baseline data for future performance monitoring and
maintenance planning.

Startup - The Startup organization manages the nonradioactive startup testing program. Additional
roles of the Startup organization include the following:

1) Evaluating proposed changes to the program

2)  Verifying and validating operation and maintenance procedures during performance of
testing

3) Providing information from the startup program to the operations support and training and
procedures organizations, and providing maintenance for verifying and validating operating
administrative controls.

Configuration Management - Configuration management activities include the following:

1) Continuing the implementation of configuration management
2)  Maintaining the facility operating history to facilitate deactivation of the facility.

Administration and Controls - The Administration and Controls organization continues those
activities started by the Project Administration and Controls organization during the design and
construction phase (see Section 2.1.1.1, ADesign and Construction Phase().

2.1.2 Management Controls{tc \I3"2.1.2 Management Controls}

Administrative policies and procedures control the interactions among major facility activities
through the integration of safety management into work planning and performance. Such
integration protects workers, the public, and the environment by implementing work practices that
never compromise safety for the sake of production or expediency. The sections describing the
management controls implemented for TWRS-P Project programs are listed below.

1) Section 3.11, AOperational Practices,@ describes conduct of operation practices and policies.
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2)  Chapter 9.0, AEmergency Management,i describes the emergency plan.

3)  Section 3.7,AlIncident Investigations,@ describes the process for reporting potentially unsafe or
nonconforming conditions, activities, or events; and investigating, evaluating, and reporting
the incident or concern.

4)  Section 3.3, AQuality Assurance,i describes the implementation of the QA program.
5)  Section 3.8, ARecords Management,@ discusses document control.

6)  Section 3.1, AConfiguration Management,@ discusses the configuration management process.
7)  Section 3.4, ATraining and Qualification,@ describes the training and qualification program.

8)  Section 3.6, AAudits and Assessments,( discusses the performance, review, and resolution of
audits and assessment.

BNFL Inc. integrates safety management into work planning through the following processes:

1) Assignment of a qualified person for overall responsibility for the development
implementation, and integration of the safety management process

2)  Conducting activities in an atmosphere of trust and confidence based on open, honest, and
responsible communication

3) Encouraging employee feedback
4)  Using proven and effective approaches to risk identification and control

5)  Conducting business with integrity and mutual respect for employees and interfacing
organizations

6)  Applying a systematic approach to activities that affect health, safety, and environment
7)  Establishing clear ownership and accountability

8) Defining and reaching agreement with the employees on the work to be accomplished by the
facility operation and the expectation to accomplish the work in a safe manner

9)  Promoting teamwork through involvement of knowledgeable parties
10) Empowering employees to effectively protect themselves, the public, and the environment
11) Allocating appropriate resources to support health, safety, and environment activities

12) Supporting continuous improvement of health, safety, and environment performance
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13) Managing and conducting a consistent and project-wide integrated approach to safety for all
activities

14) Encouraging and promoting the sharing of information and resources.

Application of the above work practices allows the BNFL Inc. team to effectively implement guiding
principles for integrating safety management into work planning and performing. These guiding
principles include establishing line management responsibility for safety, establishing lines of
authority, ensuring that personnel have the necessary qualifications to perform the work, providing
effective allocation of resources, performing pre-work hazard assessments, establishing
appropriate controls for hazards and hazardous situations, and establishing operational
requirements.

These work practices and principles are an integral part of the BNFL Inc. teamss safety culture and
are formalized in TWRS-P Project policies.

2.1.2.1 Line Management Responsibility for Health, Safety and Environment{tc \14

"2.1.2.1 Line Management Responsibility for Health, Safety and Environment}. Line
management responsibility and accountability for health, safety, and environment are key
principles of the BNFL Inc. approach to health, safety, and environment integration. To ensure
maximum effectiveness in health, safety, and environment performance, employees are informed of
their responsibilities and accountabilities for creating and maintaining a safe and healthy workplace
and protecting the environment.

In addition, individuals in the ES&H organization assume roles that are independent of the line
organization. This creates an environment where accountability is clearly focused and health,
safety and environment priorities are never sacrificed to a line mission or objective.

2.1.2.2 Lines of Authority and Responsibility{tc \I4 "2.1.2.2 Lines of Authority and
Responsibility}. Clear and unambiguous lines of authority and responsibility are established
throughout the TWRS-P Project through its design, construction, operation, and deactivation
phases. The flowdown of health, safety, and environment responsibility and accountability starts
with the General Manager and extends through the management and supervisory chain to each
worker, irrespective of the type of work being performed. This flowdown is captured in policies and
procedures, communicated to the workforce through orientation and training, reinforced by group
and individual performance evaluations, and monitored and assessed by independent oversight.

Stop-work authority also flows down from managers to individual workers who are empowered to
halt any activity in which they are engaged that is unsafe or potentially harmful to the workers, the
public, or the environment.

2.1.2.3 Personnel Qualification and Resources{tc \|4 "2.1.2.3 Personnel Qualification and
Resources}. The TWRS-P Project training provides personnel with the knowledge, skills, and
direction necessary to perform their duties in a safe and environmentally sound manner. Training
requirements are established based on a tailored approach, commensurate with the level of risk
and individual responsibility.
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One component of the TWRS-P Project training addresses relevant health, safety, and
environment requirements, including the following:

1) Employees are trained to ensure that they recognize, understand, and anticipate the hazards
and the environmental requirements associated with performing their work.

2)  Supervisors are trained to ensure that they understand their responsibilities for assisting
employees in analyzing the work for safety hazards and environmental compliance
requirements; to assist employees in maintaining physical protection at work sites; and to
enforce (and reinforce) performance standards, protective measures, and environmental
practices.

3) Managers are trained to understand their responsibilities for providing necessary health,
safety, and environment support and direction to supervisors, employees, and subcon-
tractors and for demonstrating health, safety, and environment leadership through their
actions and communications.

Resources are assigned to ensure that protection is provided for workers, the public, and the
environment. The risk assessment process, discussed in Section 4.6, Alntegrated Safety
Assessment Methods,@ provides the key input to the resource allocation process by identifying the
significant risks associated with TWRS-P Facility work activities.

2.1.2.4 Hazard Assessments, Controls, and Operating Conditions{tc \I4 "2.1.2.4 Hazard
Assessments, Controls, and Operating Conditions}. The performance of hazard
assessments, the selection of appropriate controls, and the establishment of safe operating
conditions are achieved through evaluations that ensure the identification of significant risks. The
TWRS-P Facility tasks and the work environment are evaluated to identify hazardous situations,
conflicts, and other conditions that may significantly affect the health, safety, or efficiency of the
BNFL Inc. employees. Each of the following basic components of the system is performed with a
degree of rigor based on the scope of the work effort and commensurate with the potential
hazardous situation presented.

1) Pre-job planning encompasses the task description, required personnel skills, expected
hazards and hazardous situations, protection methods, anticipated exposure levels, waste
generation, and emergency response.

2) Baseline evaluations determine the status of a facility area or system.

3) Integrated hazard analyses detail the evaluations of the potential hazards and the controls
needed to protect workers, the public, and the environment.

4)  Radiological work planning outlines routine and special radiological controls, precautions,
surveillance tests, and instructions to personnel, as well as prerequisite conditions (e.g.,
tagouts and system isolations).

5)  Audits and assessments verify that specific elements of the BNFL Inc. policies are being
effectively implemented, that work is being performed safely, and that appropriate compliance
and commitment tasks are being performed.
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6) BNFL Inc. examines work-related injuries or illnesses, near misses, motor vehicle accidents,
property damage, environmental spills and releases, fires, and explosions through accident
and incident response to identify the root cause and contributing causes of the event and the
corrective actions necessary to prevent recurrence.

The above safety management processes provide an integrated and formalized methodology to
ensure that the risks associated with potential health, safety, and environmental hazards and
hazardous situations are identified and properly addressed, and that the TWRS-P Facility is
operated safely and in compliance with environmental regulations.

2.2 SAFETY COMMITTEES{tc \I2 "2.2 SAFETY COMMITTEES}

The TWRS-P PSC structure provides the overview, review, and approval functions for nuclear,
radiological, and process safety, occupational safety, and environmental protection matters. The
BNFL Inc. Executive Committee addresses corporate safety policies and matters as they relate to
BNFL Inc. Projects (i.e., the TWRS-P Project). The TWRS-P Facility PSC addresses TWRS-P
Facility-specific safety policies and regulatory requirements. This two-tier structure affords open
communications and sharing of relevant information between the BNFL Inc. corporate staff,
international operations, and the TWRS-P Project.

During the design and construction phase, the BNFL Inc. Executive Committee and the TWRS-P
Facility PSC focus on nuclear, radiological, and process safety (as related to the development of
the facility design and operations) and on worker safety (as related to construction activities). As
the construction phase nears completion, the safety committees- focus shifts to startup activities
and preparations by the various TWRS-P Project organizations to ensure the effectiveness of their
nuclear and worker safety programs during operation. During operation, the committees focus on
operations, management, performance of personnel, equipment, and systems, and incidence
reporting. Near the end of waste processing operations, radiological control and worker safety
during deactivation are also addressed.

2.2.1 BNFL Inc. Executive Committee{tc \I3"2.2.1 BNFL Inc. Executive Committee}

The BNFL Inc. Executive Committee provides independent oversight and review of TWRS-P Project
matters that affect nuclear, radiological, and process safety; occupational safety; and
environmental protection. The membership comprises BNFL Inc. Chief Operating Officer; Vice
President of Environment, Safety, and Health; other senior vice presidents; and the TWRS-P
Facility General Manager. (The charter of the committee, including information related to the roles,
authorities, specific composition, member qualifications, quorum requirements, and meeting
frequencies will be established during Part B and will be included in the PSAR.) To accomplish its
objective, the Executive Committee periodically reviews areas such as:

1) Safety programs that implement BNFL Inc. policy and regulatory requirements applicable to
the TWRS-P Project

2)  Recommendation of the approval to proceed with hot operations
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3) The significance of new regulations applied to BNFL Inc. TWRS-P Project programs,
procedures, and policies

4)  Unusual and off-normal incident reports
5)  Reports and meeting minutes issued by the PSC
6) The effectiveness of TWRS-P Project safety programs and associated management controls.

The Executive Committee also initiates special independent assessments or audits, as necessary,
to obtain additional information concerning the effectiveness of programs or management controls
at the TWRS-P Project.

2.2.2 TWRS-P Project Safety Committee{tc \I3 "2.2.2 TWRS-P Project Safety Committee}
The PSC provides advice to the TWRS-P Project General Manager on matters related to safety.
The membership comprises facility managers from organizations such as ES&H, QA engineering,
and operations, in addition to specialists in specific fields and external members. The members are
specified from several different organizations and backgrounds to ensure that the advice provided
to the General Manager is representative of an integrated evaluation of the matters under
consideration. (The charter of the PSC, including information related to roles, authorities, the
specific composition, member qualifications, quorum requirements, and meeting frequencies will be
established during Part B and included in the PSAR.)

The PSC reviews the management and the performance of the TWRS-P Facility nuclear,

radiological, process, and occupational safety and environmental protection activities, including the

following:

1) Results from the Safety Improvement Program, lead by ES&H

2) Identification, resolution, and implementation of recommendations and corrective actions
resulting from nonconforming items or activities, incident investigations, audits and
assessments, inspections and reviews, or emergency exercises

3)  Unusual and off-normal incident reports, including TSR and LCR violations

4)  Reports covering such topics as proposed TWRS-P Facility modifications, emergency
exercises, and the implementation of findings from management assessments

5) Performance indicators and trends of the TWRS-P Facility for worker, public, and
environmental safety activities

6) Results of training programs for safety-related activities
7)  Operating problems

8) Responses to Notices of Violations from the regulator.
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The PSC is also responsible for the reviewing and recommending approval to the General
Manager for the following safety-related documents:

1) TWRS-P Facility startup testing and preoperational testing programs, including test
procedures and test result summaries

2)  Operating plans and procedures
3) Proposed changes to the emergency plan

4)  Proposed changes to the TSRs, the LCRs, and the Safety Criteria of the Safety
Requirements Document

5) Proposed Design Class | and Il design changes
6) Positive USQ determinations prior to submittal to the regulator

7)  Audit and assessment reports.
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3.0 CONDUCT OF OPERATIONS({tc \I1 "3.0 CONDUCT OF OPERATIONS}

Management controls and programs direct the operations of the Tank Waste Remediation System-
privatization (TWRS-P) Facility. These controls and programs provide expectations and the
descriptions of processes to be used to achieve the goals. The programs cover areas as diverse
as design to operational practices and are discussed in further detail in the following sections.

3.1 CONFIGURATION MANAGEMENT{tc \I2 "3.1 CONFIGURATION MANAGEMENT}

Configuration management for nuclear, radiological, and process safety of the TWRS-P Facility
maintains consistency between design requirements, physical configuration, and facility
documentation. Configuration management facilitates maintaining the safety envelope of the
facility and the operability of the structures, systems, and components (SSCs). BNFL Inc. uses a
tailored approach for the configuration management of the design basis throughout the lifecycle of
the TWRS-P Facility.

BNFL Inc. controls changes to the configuration of the TWRS-P Facility technical baseline relating
to areas such as the Hanford Site, safety analyses, SSCs, procedures, training; and computer
software. The need for changes to engineered features or administrative controls can arise from
startup testing, human factors reviews, corrective actions identified by the incident investigation
process, the internal oversight process and the performance of assessments, the lessons learned
program, employee feedback program, performance of emergency drills and exercises, the need to
improve the waste process operation, and the continuous review of worker and public safety.
Facility personnel develop, review, implement, and document changes in accordance with the
configuration management procedures. Implementation of these procedures ensure that a high
level of protection is maintained for the workers, the public, and the environment. The unreviewed
safety question (USQ) evaluation ensures that, when necessary, the proposed changes are not
implemented until the appropriate regulatory approvals have been obtained.

The basic elements used to maintain the configuration of the TWRS-P Facility include the following:
1) Identification of the need to change engineered features or administrative controls

2) Development, approval, and installation of modifications

3) Training the staff affected by modifications (see Section 3.4, ATraining and Qualificationg)

4)  Revision of the operational, test, calibration, surveillance, and maintenance procedures (see
Section 3.9, AProceduresf)

5)  Control of replacement parts
6) Post-modification testing

7) Management and independent assessments.
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(Section 3.1, AConfiguration Management,@ will be expanded in the Preliminary Safety Analysis
Report [PSAR] and Final Safety Analysis Report [FSAR] to contain more specific information on 1)
controls used to maintain configuration management of the TWRS-P Facility; 2) scope of identified
SSCs and relationship of the SSCs to contents of Chapter 4.0, Aintegrated Safety Analysis;@ 3)
description of the contents of design information packages to be provided to the safety analysts; 4)
change control system specifics, including identification, technical and management reviews,
documentation, and implementation; 5) post-modification testing, programmatic and physical
configuration assessment specifics, and periodic equipment performance monitoring; 6)
development and installation of modifications; 7) organizational structure and staffing interfaces
including training of affected staff; 8) control of revisions to operating, test, calibration, surveillance,
and maintenance procedures and drawings; 9) selection and control of replacement parts; and 10)
description of the process for establishment and documentation of the TWRS-P Project design
requirements and design basis.)

3.1.1 Program Management{tc\I3 "3.1.1 Program Management}

The TWRS-P Project technical organization is responsible for developing and maintaining the
process used for configuration management. A number of factors that include the critical nature of
the project mission, the size and complexity of the overall project, the importance of configuration
management to facility safety, the number of affected organizations, and the investment of
resources, make configuration management an important part of the TWRS-P Project. The
configuration management process accomplishes the following:

1) Implements activities to document, catalog, and maintain design requirements and design
basis (see Section 3.8, ARecords Management()

2) Implements a complete and integrated system to carry forward the safety and design bases
established in the design and construction phase into the operations and deactivation
phases

3) Provides as-built physical configuration and design information documentation needed to
support operability evaluations

4)  Supports the design process that provides control of design inputs, outputs, verification,
configuration, and design changes as required by applicable quality assurance (QA)
requirements

5)  Supports the inspection and test process to identify the status of SSCs requiring examination
to ensure that failed or untested SSCs are not used

6)  Support the evaluation of proposed changes, as well as nonconforming and degraded
conditions

7)  Supports the resolution of critical design and operational problems by facilitating timely
identification and retrieval of complete and accurate information.

Configuration management affects many organizations and disciplines, such as design
engineering, operations, maintenance, testing, training, procurement, and document control.
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Input for the initial development and subsequent revisions to the configuration process or
implementing procedures is provided by the affected organizations.

The Technical organization is responsible for implementing the procedure by which proposed
changes, tests, and experiments are reviewed in the USQ evaluation process.

The TWRS-P Project Administration and Controls Manager is responsible for ensuring that
documentation required to define the physical configuration, the design information, and the
procedures used to maintain the physical configuration consistent with the design requirements are
maintained safely and securely. The documentation is also legible and retrievable in a timely
manner to ensure that the TWRS-P Project configuration is maintained (see Section 3.8, ARecords
Managementf).

The TWRS-P Project Technical organization ensures that the design information (e.g., design
requirements, including safety criteria design basis, performance requirements, regulatory
requirements, codes, standards, environmental conditions, and interfaces) is maintained current
and accurate.

Each organization responsible for a portion of the TWRS-P Facility ensures that the portion of the
physical configuration that falls under its jurisdiction is modified, operated, and maintained
consistent with the design information reflected in TWRS-P Facility specifications, drawings,
instructions, and procedures.

The TWRS-P Facility employees involved in waste-processing operations or handling hazardous
materials are responsible for ensuring that actions that would change the physical or procedural
aspects of the TWRS-P Facility (e.g., during operation, maintenance, or modification activities) so
the facility would be placed outside of the licensing basis.

The design classification of SSCs is based on the results from the accident analysis process, as
discussed in Chapter 4.0, Alntegrated Safety Analysis.;i The TWRS-P Project configuration man-
agement is applicable to Design Class | and Il SSCs, as defined in Section 3.3.5, AGraded Quality
Approach.f Configuration management system is applied to Design Class Il SSCs using a tailored
approach. The tailored application is dependent on risk to the mission and consequences of SSC
failure to ensure increased reliability, investment protection, or to satisfy other project performance
criteria, as stated in Section 3.3.6, AApplication of Graded QA to SSCs, Processes, and Activities.§

The responsibilities for the identification, evaluation, and implementation of changes to the TWRS-
P facility are identified in Table 3-1. The characteristics of the configuration management process
include the following elements:

1) Identification - Identification of proposed changes initiated by individuals or project
organizations who determine that a departure from the technology of the process, the facility
design, or operating procedures is warranted.

2)  Evaluation - After identification, the TWRS-P Project (position title determined later) evaluates
the potential impact on safety, the impact on the facility mission, and the schedule and cost of
the proposed change.
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Table 3-1. Responsibilities for Changes to the TWRS-P Facility

During Design and

Change Construction

During Operation

Civil/structural design or a sup- | Architect Engineering Engineering

port systems (e.g., mechanical
and electrical systems)

Waste processing Technical Engineering

Facility operation, not related Operations Support Operations Support

to startup testing

Startup program, non- Technical Startup

radioactive

Startup program, radioactive Technical Operations Support
Nuclear, radiological, and Radiological, Nuclear, and Radiological, Nuclear, and
process safety Process Safety Process Safety
Environmental Environmental Protection Environmental Protection

3)

4)

Factors considered in this evaluation include potential impact on facility performance,
continued compliance with regulations, impact on design and licensing basis, applicable
codes and standards, programmatic risk significance, and funding. Configuration
management, QA, onsite review committee approvals, and procedures play important roles in
assuring an integrated and adequate review of all changes so safety is maintained.

The impact of the proposed change on the design and licensing basis is evaluated in
accordance with the USQ process with input from the functional areas of design,
configuration management, licensing, operations, and safety.

Approval - The approval process is consistent with the process applied to the original
configuration so the change is approved by the same (or equivalent level) organization that
approved the original configuration. Regulatory authorization is obtained, as required.

Implementation - After the change is approved and authorized by the TWRS-P Project
regulator, if required, the change is implemented. Associated documentation is modified, in
accordance with procedural requirements, to reflect the changes that were implemented.

The U.S. Department of Energy regulatory unit (DOE-RU) approval is obtained prior to
completion of a proposed action that involves a change in the TSRs or creates a USQ.
However, preparation of documentation, completion of design, and SSC procurement or
fabrication can proceed, at risk, while a request for USQ approval is being prepared and the
DOE-RU review is underway, provided that these activities do not create a USQ. Installation
of the SSC can also be completed as long as the installation itself does not result in a USQ.
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An action is not initiated if the initiation itself would result in a USQ); in some cases, the
installation process or presence of the installed equipment would result in a USQ and for
other cases, the USQ would only result when the equipment is placed in service.

Achieving an effective interface between vendors and subcontractors and the TWRS-P Project is
an important aspect of effective TWRS-P Project configuration management. Vendors and
subcontractors performing work in support of the TWRS-P Project either employ existing or develop
new procedures for implementation of configuration management. It is the responsibility of
designated TWRS-P Project staff to review and approve vendor and subcontractor configuration
management practices to ensure compliance with the TWRS-P Project configuration management
requirements.

Facility procedures that implement requirements and processes, such as operation, test,
calibration, surveillance, and maintenance are developed, approved, and modified in accordance
with the configuration management process. Designated members of the TWRS-P Facility staff
coordinate the identification, development, and subsequent modification of implementing
procedures, as necessary.

A database covering the SSCs governed by configuration management is under the administrative
control of the TWRS-P Technical Manager. The database relates applicable design information
and requirements to their implementing SSCs and appropriate, associated documentation. The
interrelational nature is such that proposed or identified changes to the controlled design,
configuration, or documentation identifies other affected design, configuration, or documentation
entities for which consideration of acceptability of the change must be addressed. Acceptance of
the proposed change is not sanctioned in the database until reconciliation is achieved.

The TWRS-P Facility staff responsible for implementing portions of configuration management
process, or who are responsible for changes to the TWRS-P Facility physical configuration, design,
or documentation subject to conformance with the configuration management process, are
provided training for those activities. In addition, TWRS-P Project vendors or subcontractor
personnel responsible for implementing portions of the program configuration management
process are qualified (qualification requirements to be developed in Part B) to use applicable
TWRS-P Project systems and processes.

Management assessments are performed periodically to evaluate the effectiveness of configuration
management and initiate corrective actions, as needed, to improve performance. In addition, the
QA organization determines, through performance of periodic audits, surveillances, and
assessments, the effectiveness of configuration management functions and identifies deficiencies.
The TWRS-P Facility Configuration Management organization is responsible for preparing and
revising the TWRS-P Project configuration management process to ensure that deficiencies are
corrected through appropriate program upgrades. See Section 3.6, AAudits and Assessments,( for
additional details.

3.1.2 Design Requirements{tc \I3"3.1.2 Design Requirements}
Design requirements are established for each of the SSCs identified as governed by the TWRS-P

Project configuration management process. The requirements include the conditions under which
the equipment must function during accident conditions (e.g., load, pressure, voltage, temperature,
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radiation field, and humidity). The bases for design requirements for the SSCs are documented
and included in the database described in Section 3.1.1, AProgram Management.§ A description of
the establishment of the facility design requirements and design bases is included in the database
and is controlled as part of configuration management.

Suitable hazard and accident analysis methods, including controlled computer codes, are used to
evaluate safety margins of the original design and the proposed design changes. Boundaries of
the design requirements for the systems or processes are identified on controlled engineering
documentation in such a manner that a unambiguous determination of the physical and process
limits is possible.

3.1.3 Document Control{tc \I3"3.1.3 Document Control}

The TWRS-P Project requires availability and retrievability of accurate documentation to support
safe, sound, and timely decision making related to facility design and operations. This requirement
is met by maintaining configuration management. Configuration management supports the high-
efficiency level of the TWRS-P Facility by ensuring the availability of needed information, by
helping to prevent errors and the resultant rework, by reducing duplication of effort, and by
improving scheduling and planning estimates.

The document control process, as described in Section 3.8, ARecords Management, supports the
configuration management process. This process ensures 1) that documentation exists that is
required to define the physical configuration; 2) the design information is maintained; and 3) the
procedures employed to maintain the physical configuration consistent with the design
requirements, licensing, and design basis, are controlled, maintained safely and securely, and
available in a timely manner to ensure integrity of the overall TWRS-P Project configuration. These
documents include:

1) Design requirements

2)  Safety Requirements Document (SRD)

3) Safety Analysis Reports (SAR)

4)  Safety Evaluation Reports (SER)

5) TSRs and Licensee Controlled Requirements (LCRS)

6) Design, maintenance, operating, training, QA, audit, surveillance, assessment, and
emergency operating procedures

7)  As-built drawings
8)  Specifications
9) Emergency response plans

10) Facility modification documents.

January 12, 1998



€ BNFL

Ime.

TWRS-P PROJECT
INITIAL SAFETY ANALYSIS REPORT
BNFL-5193-ISAR-01, REV. 0

Following initial approval, the identified documents are placed under change control. The TWRS-P
Facility staff ensure that the lists of the documents are maintained current, master copies of the
documents are maintained in a safe and controlled manner, and revisions are distributed to the
necessary points in a timely manner.

Configuration management document lists identify the latest approved version of the individual
documents, the document owner, the document custodian, and information relating to change
status. Changes to documents subject to the configuration management controls are completed in
accordance with established processes. The configuration management process also controls and
maintains accurate as-built drawings during the contract life of the TWRS-P Facility.

3.1.4 Change Control{tc \I3"3.1.4 Change Control}

A number of conditions can lead to a need to change the physical configuration, design
information, or system documentation. Such changes could be triggered by, but not limited to,
design changes, corrective action(s) resulting from a deficiency, and manufacturing or process
changes. Changes to the documentation may also require a change to the SAR to ensure that it
accurately represents the status of the TWRS-P Facility. Changes to the TWRS-P Facility physical
configuration, design information, and program documentation are implemented in accordance with
the configuration management process to ensure continuing integrity of the configuration.

3.1.4.1 Unreviewed Safety Question{tc \I4 "3.1.4.1 Unreviewed Safety Question}. The
USQ evaluation process allows the TWRS-P Project management to make changes to the facility,
the procedures, and the license basis documents and to conduct tests and experiments at the
TWRS-P Facility without prior DOE-RU approval, provided the activity does not involve a change to
the TSRs or a USQ. A proposed change, test, or experiment involves a USQ, 1) if the probability of
occurrence or the consequences of an accident or the malfunction of equipment important to
safety previously evaluated in the SAR may be increased, 2) if a possibility for an accident or
malfunction of a different type than any evaluated previously in the SAR may be created, or 3) if a
margin of safety as defined in the basis for a TSR is reduced.

After operations at the TWRS-P Facility are authorized, proposed changes to the engineered or
administrative controls that can affect safety are assessed to determine if a USQ evaluation or a
change to a TSR is required. A proposed change that does not involve a USQ or a TSR can be
implemented without the approval of the regulator. If a USQ is identified or a change to a TSR is
needed, one of the following three options are pursued:

1) The proposed activity is abandoned.
2)  The proposed activity is modified to obviate the USQ.

3) The proposed activity is submitted to the regulator for review and approval prior to
completion of the activity.

The existence of a nonconforming and degraded condition does not automatically require a USQ
evaluation. However, a USQ evaluation is required if the condition or the implementation of the
resolution for the condition is a change to the facility that potentially creates one of the conditions
cited above.
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To complete a USQ evaluation, the license basis documents are reviewed to determine the impact
of the change, test, or experiment on the safety analyses performed. A USQ evaluation is
performed for changes to the facility SSCs or procedures, or for tests and experiments that are
described in the licensing basis. The activities are discussed in further detail in the following
sections.

3.1.4.1.1 Temporary or permanent changes to the TWRS-P Facility as described in the
licensing basis{tc \I5"3.1.4.1.1 Temporary or permanent changes to the TWRS-P Facility
as described in the licensing basis}. A change is a permanent or temporary modification or
replacement of a feature of the TWRS-P Facility with one that is not equivalent to the original in the
design requirements. Examples of changes include jumpers and lifted leads, temporary shielding
on pipes and equipment, temporary blocks and bypasses, temporary supports or other equipment
used on a temporary basis. Additions (e.g., new systems or structures ) and subtractions (e.g.,
abandoning a system or component in place) are also considered to be changes for purposes of
determining if the facility is changed.

Changes to SSCs not explicitly described in the licensing basis are also reviewed because they
have the potential for affecting the function of SSCs that are explicitly described.

Changes that alter the design, function, or method of performing the function of an SSC, as
described in the licensing basis, are within the scope of the USQ evaluation process.

3.1.4.1.2 Temporary or permanent changes to TWRS-P Facility procedures{tc \I5
"3.1.4.1.2 Temporary or permanent changes to TWRS-P Facility procedures}. Procedures
within the scope of the USQ process include operating, chemistry, system, test, surveillance, and
emergency procedures that specifically implement provisions of the licensing basis.

Activities or controls over functions, facility configuration, task reviews, tests, or safety review
meetings that are described or defined in the licensing basis and are within the scope of the USQ
evaluation process.

Changes that result in system operation in a way that deviates from the system operation
described in the licensing basis (in words or drawings) are within the scope of the USQ evaluation
process.

3.1.4.1.3 TWRS-P Facility tests or experiments not described in the existing licensing
basis{tc \I5"3.1.4.1.3 TWRS-P Facility tests or experiments not described in the existing
licensing basis}. A test or experiment is a special procedure for a particular purpose or an
evolution performed to gather data. A test or experiment not described in the licensing basis
documents (that potentially impacts SSCs or processes described in the licensing basis) is
evaluated to determine if a TSR change or USQ is involved.

3.1.4.1.4 Changes to a system or component as described in the licensing basis{tc \I5
"3.1.4.1.4 Changes to a system or component as described in the licensing basis}. The
changes to license basis documentation are within the scope of the USQ process. In addition,
differences between the facility and the corresponding description in the license basis are defacto
changes that are within the scope of the USQ evaluation process.
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3.1.4.2 Design Change Packages{tc \I4 "3.1.4.2 Design Change Packages}. A design
change application (DCA) is developed to identify, communicate, record, and control a proposed
design change that requires a physical modification to the facility. The DCA also initiates a review
across relevant engineering design disciplines to determine the potential impact of the change on
the TWRS-P Facility. A DCA is required for both additions and deletions to the design and
addresses the effect on safety. The DCA includes the following components:

1) A statement of the design change
2) Safety category and justification
3) Alist of key design documentation affected
4) An examination of each functional area (e.g., safety, process)
5) A statement of external effects
6) A statement of the effect on facility safety, reliability, operability, and maintainability
7) A safety assessment
8) Potential environmental permit implications
9) Potential contract, mission, and schedule and cost implications
10) Safety committee recommendations.

Review by the TWRS-P Project engineering staff ensures that the design and licensing basis and
design requirements are consistent and not compromised; that safety and mission-affecting
requirements are identified; that acceptance testing, operational, and maintenance specifications
are developed; and that affected or interfacing SSCs and documentation, including the SAR, TSRs,
and LCRs, are modified or reconciled.

A Design Change Notice (DCN) is used to communicate and control changes that only affect
documentation to ensure that the impacts of the changes are identified and assessed prior to
implementation.

Prior to implementation, technical and management review meetings are conducted by the
TWRS-P Project Technical organization to ensure that proposed changes are acceptable. If
approved, implementation is directed by the change package. Field changes are subject to review
and approval equivalent to that identified on the original change package.

Operations and maintenance procedures, including personnel training on the procedures, are
prepared and approved for use in the field prior to acceptance of the modified SSCs. Post-
modification testing is performed on the installation to verify conformance with the acceptance test
specifications and test procedures derived from the acceptance test specifications. As-built
drawings and specifications are completed in compliance with procedural requirements.

Procurement of replacement parts for Design Class | and 1l and specific Design Class Il SSCs are
subject to QA program controls, prescribed codes and standards, and technical requirements
equal to or greater than the original technical requirements, or as required to prevent the
procurement of defective parts (see Section 3.3.6, AApplication of Graded QA to SSCs, Processes,
and Activitiesfl). Inspections and acceptance testing of replacement parts are performed in
accordance with established acceptance and performance criteria to demonstrate that the
replacement parts perform satisfactorily.
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Documentation for the change control activities is reviewed and approved for release in a manner
equivalent to the review and approval process required for the original design. Completed change
control documentation is entered into the configuration management database.

3.1.5 Assessments{tc \I3"3.1.5 Assessments}

Audits and assessments of the configuration management process are documented and used to
determine effectiveness of the process and to identify potential improvements or deficiencies. (See
Section 3.6, AAudits and Assessments.{)

An important goal of configuration management is to support the readiness review required for the
Operating Authorization Request. BNFL Inc. involves the TWRS-P Project regulator in all aspects
of the configuration management process to facilitate this Operational Authorization Request.

3.2 MAINTENANCE({tc \I2 "3.2 MAINTENANCE}

The TWRS-P Facility maintenance program ensures that the reliability and effectiveness of facility
Design Class | and Il SSCs remains in accordance with design requirements and that the safety
status of the facility is not adversely affected by maintenance activities. The Design Class | and Il
SSCs and human actions relied on for protection of workers and the public, and the respective
maintenance and surveillance actions assigned to these SSCs and related activities are included in
the program. The analysis process that identified these SSCs and related activities as being
required to prevent or mitigate the consequences of radiological or chemical releases is described
in Section 4.8, AControls for Prevention and Mitigation of Accidents.@ The rationale associated with
the selection and scheduling of the maintenance and TSR surveillances associated with these
SSCs and human actions is also discussed in Section 4.8.

In addition to the maintenance and surveillance activities identified in Section 4.8, AControls for
Prevention and Mitigation of Accidents,i additional maintenance activities are included in the
maintenance program to support reliable facility operation and to protect investments. The
application of maintenance policies and procedures to a particular facility item are based on design
classification (as described in Sections 4.6, Alntegrated Safety Assessment Methodsf), on BNFL
and industry equipment history, and on best engineering judgment.

The BNFL Inc. design incorporates numerous features to minimize the need for replacement or
overhaul activities and to minimize the amount of hands-on maintenance of equipment that is
exposed to radioactive or potentially radioactive material. These design features are based on
lessons learned during BNFL:=s 30 years of experience operating processing facilities such as BNFL
Sellafield Site and include:

1) The use of specially designed, high-integrity remotely removable and replaceable pumps and
valves in process systems

2)  The use of equipment with no moving parts, (e.g., air lifts, ejectors, fluidic pumps, and
reverse flow diverters)

3) The duplication of equipment and process lines

4)  The ability to empty vessels and the provision of in-vessel wash systems
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5)  The use of modular facility design and the ability to remove equipment to designated
decontamination and maintenance areas

6) The positioning of in-cell maintainable equipment within shielded access areas

7) The choice of long-lived construction materials and of the dimensions and thickness of
vessels and piping to minimize the possibility of failure during facility life

8) The application of appropriately designed tools and equipment.

Personnel with maintenance experience are integrated with the BNFL Engineering Ltd. and GTS
Duratek design organizations to influence a final TWRS-P Facility design that reflects current
industry knowledge on implementation of a robust maintenance program. Descriptions of these
design features are included in Section 4.2, AFacility Description,§ and Section 4.3, AProcess
Description.(

Besides design features, the TWRS-P Facility maintenance program uses appropriate mainten-
ance and inspection frequencies, procedures, training, and operational practices to ensure that
exposure to maintenance and operational personnel is maintained as low as reasonably possible.

The TSR surveillance requirements identified in Section 4.8, AControls for Prevention and Mitiga-
tion of Accidents,( are tracked by and implemented through the TWRS-P Facility maintenance
management system (MMS), (see Section 3.2.4). Each TSR surveillance (test, calibration, or
monitoring of facility equipment) demonstrates operability. Surveillance activities are performed in
accordance with written procedures prepared by the facility engineering staff. The facility engin-
eering staff is also responsible for surveillance results trending. Training of maintenance
personnel, including personnel performing in-service surveillance calibration and testing, is
discussed in Section 3.4 ATraining and Qualification.@ Operators performing surveillance testing or
monitoring are trained according to the operator training and qualification plan described in Section
3.4. Figure 3-1 illustrates the major steps in the surveillance testing process.

As discussed in this section, maintenance is defined to include those functions performed primarily
by mechanical, electrical, and instrument and control personnel. Maintenance includes servicing,
overhaul, repair and replacement of parts, functional testing, calibration, inspection and monitoring,
and the testing, calibration, and monitoring performed by personnel to comply with the TSR and
LCR surveillance requirements. In addition, certain activities performed by personnel during the
modification of SSCs are performed under maintenance program administrative controls, which
supplement the configuration management controls described in Section 3.1, AConfiguration
Management.§

3.2.1 Maintenance Organization and Administration{tc \I3 "3.2.1 Maintenance
Organization and Administration}

Experience has shown that having well-defined, effectively administered policies and programs to
govern maintenance activities results in the optimization of facility operations. At the TWRS-P
Facility, written policies provide direction for effective implementation and control of maintenance
activities that include assigning responsibilities and authority, controlling interfaces with other
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facility organizations, and addressing daily functioning of the maintenance organization. Facility
management ensures that maintenance personnel work in close coordination with such organ-
izations as operations, radiological protection, QA, fire protection, and industrial safety, as well as
the various maintenance sections.

Written maintenance performance criteria and a trending process are used to monitor the
effectiveness of the maintenance organization and program and the performance of Design Class |
and Il SSCs. Problems and incidents are analyzed and trended to identify important deficiencies or
trends adverse to safety, such as equipment or material problems, procedure or training
deficiencies, or personnel errors. Lessons learned from deficiencies are communicated to waste
process industry sources and conversely, information from lessons learned at BNFL

January 12, 1998




BNFL

Ime.

Surveillance
Requirements

Maintenance
Management System

Operations Recall
System

5-P PROJECT

su

ETY ANALYSIS REPORT
5193-ISAR-01, REV. 0

Schedule
rveillance Action

I
-+

Perform Surveillance
Action

Review/Document/
Input Trending
Information

Archive

Technical Safety
Requirement

Do data meet
specificaion
(equirements?

ottt Evaluate for incident
correciive action port

Perform corrective
and retest

Maintenance
Corrective Actions.

January 12, 1998



€ BNFL

Ime.

TWRS-P PROJECT
INITIAL SAFETY ANALYSIS REPORT
BNFL-5193-ISAR-01, REV. 0

facilities and other industry sites are evaluated for applicability to the TWRS-P Facility. (Refer to
Section 3.7, Alncident Investigations,( for further detail.) Maintenance supervisors routinely monitor
work in progress to ensure that maintenance activities are conducted in accordance with facility
policies and procedures. Supervisors stress industrial safety and radiological protection practices;
the quality of workmanship, material, and parts; and the effective use of procedures. (The FSAR
will provide a detailed description of the maintenance organization, roles, and responsibilities.)

3.2.2 Types of Maintenance{tc \I3 "3.2.2 Types of Maintenance}

At the TWRS-P Facility, surveillance testing and routine, preventive, and corrective maintenance
practices ensure that equipment degradation is identified and corrected, equipment life is
optimized, radiological exposure to maintenance personnel is minimized, and the maintenance
program is cost effective. A brief description of the categories of maintenance implemented at the
TWRS-P Facility follows.

1) Surveillances Testing - Encompasses all the facility items subject to routine monitoring or
testing under the auspices of the Operating License, the TSRs, Code of Federal Regulations
(CFR) 29 CFR 1910, and 40 CFR 68, or the LCRs.

2)  Routine Maintenance - Includes scheduled maintenance and overhaul tasks performed
during facility operations to maintain or increase the reliability of the facility. Routine
maintenance tasks are typically based on manufacturer recommendations, past experience
with equipment, or vulnerability of components to the effect of aging. Routine maintenance
also includes testing and calibrating instrumentation that is not subject to surveillance testing
requirements.

3) Preventive Maintenance - Pertains to tasks scheduled to preclude potential degradation or
failure in performance. This maintenance is typically based on information obtained from
periodic testing such as surveillance testing or routine equipment monitoring. The results
from predictive activities such as periodic functional testing, analysis of lubricants, and
measurement of vibration and acceleration readings are used to predict failures and to
schedule maintenance prior to these failures. Preventive maintenance also includes the
scheduled maintenance activities performed during facility outages.

4)  Corrective Maintenance - Includes those tasks required to repair or replace failed equipment.

Modifications may be necessary to rectify component failures discovered during maintenance,
repair components following failures in operation, reduce the frequency of faults, improve
maintainability, or incorporate a nonidentical replacement item. Facility modification work, including
temporary modifications, is accomplished under the same basic administrative controls as those
applied to facility maintenance activities and maintain the configuration management controls
described in Section 3.1, AConfiguration Management.§

3.2.3 Maintenance Planning and Scheduling{tc \I3"3.2.3 Maintenance Planning and
Scheduling}

Maintenance management is responsible for establishing an effective system for planning,
scheduling, and coordinating maintenance activities to ensure the following:
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1) Operational limits, conditions, and applicable regulatory requirements are identified and
understood by involved maintenance and operations staff members before maintenance is
initiated or when Design Class | or Il SSCs are to be removed from service.

2)  Maintenance is accomplished in a coordinated and timely manner, using approved
procedures.

3) Radiation exposure is kept as low as reasonably achievable.
4)  Maintenance is efficient.

The coordination of maintenance work with other tasks is required to minimize any potentially
adverse impact that the maintenance activity can have on facility operation and to ensure that the
needed support (e.g., clearance tagouts, radiation work permits, and quality control inspection
plans) is available. Planning activities are performed by maintenance supervision with input and
review or approval provided by facility engineering, craft personnel, radiological protection
personnel, operations personnel, and quality control specialists, as applicable. Scheduling and
coordination of maintenance activities requires input from these organizations as well.

Maintenance work planning ensures that support items such as work instructions, special tools,
gualified personnel, and repair parts and materials required to accomplish the work are available
when needed. Planning reduces delays, helps ensure efficiency, and contributes to the
maintenance of the facility condition, which, in turn results in a high level of availability.

Maintenance activity planning is implemented through a computer-based, integrated MMS similar to
the system used at the BNFL Sellafield Site. The key aspects of MMS are described as follows.

1) Examination, inspection, maintenance, calibration, and testing activities are initiated by a task
identification and description document (job card) generated by MMS.

2) Detailed maintenance results and equipment history information are maintained by MMS.

3) Job cards for planned maintenance activities describe or reference necessary key
instructions, including procedures for removing and returning equipment to service.

4)  The capability to analyze the recorded data and refine inspection and maintenance
frequencies to ensure the most effective maintenance regime is available.

5)  The capability to identify incipient or recurring equipment problems is available.

6) The capability to identify each Design Class | and Il SSC and its associated regulatory testing,
calibration, and maintenance requirements, frequencies, acceptance values, and current
status is available.

For frequently repeated and simpler maintenance activities, the necessary work planning and
controls are included on the MMS-generated job card. For larger scope maintenance activities,
work control and planning are implemented by supplementing the job card with a more detailed
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work package. The work package preparation process addresses the following aspects of the job
and is described in procedures (to be written during Part B):

1) Definition of the problem and identification of the work scope (including the need for safety
assessments and an authorization basis review)

2) Identification of necessary procedures, drawings, vendor manuals, and maintenance history

3) Procurement of necessary repair parts, materials, tools, and equipment, and controls to
ensure the integrity of the part up to the time it is installed

4)  Assessment of staffing and skill requirements for facility, nonfacility, and subcontractor
personnel

5)  Prejob radiological protection planning for workers and the environment

6) Identification of initial conditions and prerequisites, including applicable TSRs and directions
for removing and returning equipment to service, including safety tagouts

7) Identification of quality control inspection and code requirements

8) Establishment of equipment restoration and post-maintenance inspection or testing
requirements

9) Identification of required pre-maintenance and post-maintenance communications with
operations and other involved internal organizations.

Following completion of the task, the work-planning process requires appropriate reviews of
completed work packages and job cards to ensure proper documentation, adequate post-
maintenance testing, and entry of maintenance results into MMS. Reviews of defects found or
adjustments made and the identified cause of the defect or adjustment are particularly important.
The results of surveillance testing are reviewed for completeness, accuracy, and compliance to
regulatory requirements. Operations supervision compares the work accomplished to the post-
maintenance testing or inspections results, and determines that all work is acceptable prior to
returning the equipment or system to normal service.

(The FSAR will provide a detailed description of the administrative controls to be applied to the
maintenance planning process.)

3.2.4 Maintenance Procedures{tc \I3"3.2.4 Maintenance Procedures}

The Maintenance Program is implemented by procedures or MMS job cards that provide the
appropriate work direction to ensure that maintenance and surveillance activities are performed
safely and efficiently. A balanced combination of written guidance, craft skills, and worksite
supervision are used to achieve quality workmanship during maintenance operations. However,
detailed maintenance or surveillance procedures are provided and used in all work that could
result in 1) a significant process transient, 2) degraded facility reliability; or 3) a personnel or
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equipment hazard. Work directions are technically accurate, complete, up-to-date, and presented
in a clear, concise, and consistent manner to minimize human error.

Maintenance procedures used for significant evolutions are subject to verification and validation.
Verification is a review to ensure the proper format and technical accuracy of a new or revised
procedure. This review also ensures that the format incorporates human factors principles and
other appropriate administrative policies. The validation process ensures that the procedure
provides sufficient and understandable guidance and direction and that the procedure is
compatible with the equipment or system being maintained. Validation is typically performed in the
field prior to initial procedure use.

Procedure compliance requirements are clearly stated in the procedure or provided as general
administrative guidance, addressed in the maintenance training program, and thoroughly
understood by facility personnel.

3.2.5 Post-Maintenance Testing{tc \I3 "3.2.5 Post-Maintenance Testing}

Post-maintenance testing commensurate with the maintenance work performed and the importance
of the equipment to safety and reliability is conducted to ensure that components fulfill their design
function when returned to service. Control and documentation of post-maintenance testing are
addressed in administrative procedures and are part of the MMS process.

Post-maintenance testing instructions address applicable codes, TSRs, and any additional
applicable testing requirements, and the instructions describe acceptance criteria, data recording,
and special documentation requirements. The operations organization is responsible for
coordinating test performance and ensures that equipment is declared operable only when post-
maintenance testing has been completed satisfactorily.

3.2.6 Maintenance Training and Qualification{tc \I3 "3.2.6 Maintenance Training and
Qualification}

A Maintenance Training and Qualification Program develops and maintains the skills and
knowledge needed by maintenance personnel to effectively perform maintenance and surveillance
activities. This program is described in Section 3.4, ATraining and Qualification.i Maintenance
employee qualification requirements include a combination of education, experience, and job- and
task-specific training. Maintenance management is responsible for proper training of maintenance
personnel and for evaluating and the continuing improvement of the training program for their staff.
Specific training provided to maintenance personnel addresses employee orientation and
emergency procedures, health and safety, occupational radiation protection, environmental
protection, specific craft skills associated with assigned tasks, and Design Class | and Il systems
training. The Design Class | and Il systems training covers system function, construction,
operations, and supporting services. Training stresses the importance to safety of maintenance
tasks and the potential safety consequences of technical or procedural errors. Stop work is
included in the training of maintenance personnel as a viable method to assure safety.
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3.2.7 Maintenance Facilities and Equipment{tc \I3 "3.2.7 Maintenance Facilities and
Equipment}

The TWRS-P Facility maintenance and maintenance training organizations are provided with
sufficient equipment, tools, and maintenance facilities to effectively support a strong maintenance
program. To limit and control the movement of contaminated equipment and the spread of
radioactive effluent resulting from decontamination, maintenance operations on contaminated
equipment are performed within the confines of the TWRS-P Facility process building. The
process building contains a remotely operated maintenance facility designed for specified
maintenance activities, as well as maintenance and breakdown cells and a general purpose
controlled workshop. The BNFL Inc. designs that support these facilities and their associated
equipment are existing and proven. The layout of all shops and work areas are designed with a
high priority on worker safety and human factor considerations.

Storage facilities for supplies and parts are important considerations in providing safe, efficient,
and high-quality maintenance. Storage facility design addresses isolation or segregation of
chemicals, flammability of lubricants and paint, qualification of parts and components, damage to
components and supplies resulting from environmental effects, and control of radioactive materials.
Inventory levels of spare parts, supplies, and equipment are maintained to support safe and
reliable facility operation. Employees responsible for the selection and storage of supplies and
parts are trained to understand and implement the administrative controls established for these
activities. This training also addresses the technical basis for storage facility controls.

3.2.8 Management Involvement with Facility Operations{tc \I3 "3.2.8 Management
Involvement with Facility Operations}

BNFL Inc. corporate and facility management maintain sufficient involvement with facility safety, the
facility license, and facility operations to be technically informed and personally familiar with
conditions at the TWRS-P Facility. This involvement includes periodic review of the maintenance
program to verify that it is effectively accomplishing the intended objectives and is upgraded as
needed.

To facilitate effective review of the maintenance program, management establishes and tracks
performance indicators, goals and objectives, and problem identification and corrective action
processes. Management reviews also assess the effectiveness of the maintenance training and
the control of parts and supplies.

3.3 QUALITY ASSURANCE({tc \I2 "3.3 QUALITY ASSURANCE}

The TWRS-P Project Quality Assurance Program (QAP) ensures that the design, procurement,
construction, testing, inspection, operation, maintenance, and deactivation activities conform to
safety requirements. The QAP describes the organizational structure, functional responsibilities,
levels of authority, and interfaces for those managing, performing, and assessing the work
performed. This section describes the essential features of the QA program and the actions that
demonstrate and ensure that the TWRS-P Project meets the requirements of 10 CFR 830.120,
AQuality assurance requirements,@ as presented in BNFL-5193- QAP-01, Tank Waste Remediation
System Privatization Project Quality Assurance Program (BNFL 1997a).
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For Part B activities, the QAP will reflect the applicable requirements of 10 CFR 830.120, the Office
of Civilian Radioactive Waste Management (OCRWM), DOE/RW-0333P, Quality Assurance
Requirements and Description (QARD) (DOE 1995), for immobilized high-level waste, and
NUREG-1293, Quality Assurance Guidance For a Low-Level Radiological Waste Disposal Facility
(NRC 1989b), for immobilized low-activity waste, as well as other consensus standards such as
ASME-NQA-1, Quality Assurance Program Requirements for Nuclear Facilities, (ASME-NQA-1).

Adherence to the TWRS-P Project QAP ensures the following:
1) Missions and objectives are accomplished

2)  Products and services are safe, reliable, and meet the requirements of the TWRS-P Facility
regulator

3) Hazards to the workers, public, and environment are minimized.

3.3.1 Management Commitment for the Quality Assurance Program{tc \I3
"3.3.1 Management Commitment for the Quality Assurance Program}

The TWRS-P Project has developed a Project Quality Policy that indicates the level of commitment
given to establishing and implementing an effective QA program. This policy statement is
contained in BNFL-5193-QAP-01 (BNFL 1997a), and is presented below:

"This Quality Assurance Program (QAP) is developed to conform with the Quality Assurance
(QA) principles stipulated by DOE in the document, Top-Level Radiological, Nuclear, and
Process Safety-Standards and Principles for Tank Waste Remediation System (TWRS)
Privatization Contractors, DOE/RL-96-0006, Revision 0. These principles are related to the
following:

1)  Safety/Quality Culture

2)  Quality Assurance Application
3) Configuration Management

4)  Design

5)  Proven Engineering Practices.

BNFL Inc. is committed to establishing and implementing a QAP that meets all requirements
of Title 10, Code of Federal Regulation (CFR), Part 830.120, as identified in RL/IREG-96-01,
Revision 0 "Guidance for Review of TWRS Privatization Contractor Initial Quality Assurance
Program," without exceptions.

The provisions of this Tank Waste Remediation System Privatization (TWRS-P) Project QAP
apply to all BNFL Inc. activities that may affect radiological, nuclear, or process safety within
the scope of work for Part A of the contract.

The TWRS-P Project QAP is endorsed by BNFL Inc. Corporate QA Management and
approved by the Project Manager for the TWRS-P Project.”
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3.3.2 Scope of the Quality Assurance Program{tc \I3 "3.3.2 Scope of the Quality
Assurance Program}

The TWRS-P Project QAP establishes a planned and systematic set of actions necessary to
provide adequate confidence that Part A activities are satisfactorily conducted to meet radiological,
nuclear, and chemical safety requirements. The TWRS-P Project organization will transition
through phases that will ultimately result in the safe removal of hazardous radioactive wastes from
the Hanford Site tanks for processing. The three distinct parts include the following:

1) Part A - the conceptual phase during which the technical, regulatory, financial, and
commercial aspects are developed

2) Part Bl - the detail design, permitting, and construction phase

3) Part B2 - the cold test, hot startup, operational, and deactivation phase of the Phase |
TWRS-P demonstration project.

The BNFL-5193-QAP-01 (BNFL 1997a) will be revised to reflect changes necessary to support
Part B activities. Changes made to the QAP over the previous year are submitted annually to the
TWRS-P Project regulator for review in accordance with 10 CFR 830.120(b)(4). Changes are
identified, the reasons for the changes are provided, and the basis for concluding that the revised
QAP continues to satisfy the requirements are included. BNFL Inc. retains primary responsibility
and accountability for the scope and implementation of the QAP.

Each principal subcontractor is also required to establish and implement its own QAP for the
TWRS-P Project under the overall direction of BNFL Inc. project management. The principal
subcontractors: QAPs will meet the applicable criteria of 10 CFR 830.120 for their scope of work.
BNFL Inc. reviews and approves the QAPs developed by the principal subcontractors. In addition,
BNFL Inc. conducts audits and assessments to verify the principal subcontractors: compliance with
QAP requirements.

3.3.3 Organizational Responsibility{tc \I3 "3.3.3 Organizational Responsibility}

BNFL Inc., as the prime TWRS-P Facility contractor, has assembled a design and construction
organizational team to provide management and technical support to the tasks of the project. This
team ensures that responsibilities, resources, technical expertise, and management involvement
are properly integrated for safe, effective, and efficient completion of the TWRS-P Facility. The
TWRS-P Project management accomplish this mission in a manner that protects the health and
safety of the public and workers and protects the environment from degradation.

Responsibilities and authorities of TWRS-P Project staff for Part A activities are presented in
BNFL-5193-QAP-01 (BNFL 1997a) and in Chapter 2.0, AManagement Organization.§

3.3.4 Quality Assurance Program Description{tc \I3 "3.3.4 Quality Assurance Program
Description}

This section summarizes how TWRS-P Project management implements the quality requirements of
10 CFR 830.120, and how the responsibility of the scope and implementation of the quality
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program will be assigned to project management and management of organizations supporting the
TWRS-P Project. At all levels, TWRS-P Project management is responsible for planning,
implementing, and assessing programs for design, construction, operations, and deactivation of
the TWRS-P Facility.

Compliance with the TWRS-P Project QAP is achieved by implementing written procedures,
instructions, and drawings. Procedures, instructions, and drawings include the appropriate
guantitative or qualitative acceptance criteria for determining that activities affecting quality have
been satisfactorily accomplished. Control over quality-affecting SSCs, processes and services is
assigned to an extent commensurate with their importance to safety, and as necessary to ensure
conformance to the approved BNFL Inc. QAP. Application of this graded approach is described in
Section 3.3.5, AGraded Quality Assurance Approach,i and Section 3.3.6, AApplication of Graded
Quality Assurance to SSCs, Processes, and Activities.d

The TWRS-P Project QA organization reviews and documents concurrence of quality affecting
procedures. The QA organization reviews the quality-affecting procedural controls of BNFL Inc.
prime subcontractors and must document its agreement before the initiation of safety-related
activities. The content, control, and the review and approval process for procedures are described
in project procedures. Should a difference of opinion arise between organizations regarding the
guality of safety-related activities, project procedures to provide a process for the resolution of the
dispute.

The TWRS-P Project QA Manager and designated QA personnel (who are sufficiently free from
direct pressures resulting from operational concerns) have the authority and the responsibility, as
delineated in writing, to stop work in unsafe situations and to control further operation until the
conditions that created the unsafe conditions are corrected.

The TWRS-P Project requires that Quality Level 1 (QL-1) and QL-2 suppliers providing equipment,
processes, and services develop a QAP compatible with the requirements of 10 CFR 830.120 and
specific to the scope of the suppliers work process. The QAPs of suppliers are submitted to the
TWRS-P Project QA organization for review and approval. The process for review and approval of
suppliers of equipment, processes, and services is accomplished in accordance with approved
procedures.

The authority, responsibilities, lines of communication, and duties of persons and organizations
performing quality-affecting activities are provided in Chapter 2.0, AManagement Organization.@
The implementation of these roles is described in approved procedures.

3.3.4.1 Personnel Training and Qualification{tc \I4 "3.3.4.1 Personnel Training and
Qualification}. TWRS-P Project personnel performing activities affecting quality are trained and
qualified to perform assigned tasks. The training and qualification program provides the
development of personnel proficiency commensurate with the scope, complexity, safety impact, and
other factors of an assigned activity. This proficiency includes knowledge of the work processes,
tools, equipment, and requirements including purpose, scope, and implementation of
quality-affecting manuals, procedures, and instructions.

Management is responsible for developing generic staff position requirements based on the level
of education and experience necessary for proficient performance of tasks related to a given staff
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position. Qualification and training requirements for specific positions are based on a documented
analysis of the specific duties and tasks associated with those positions. The training, in addition
to the knowledge of the correct processes and methods to accomplish an assigned task, covers
the fundamentals applicable to the work, the physical or operational conditions within which the
work is performed, and the TWRS-P Project policy relevant to special requirements that may be
associated with the task.

TWRS-P Project management is responsible for ensuring that their staff is sufficiently trained to
perform assigned tasks in a manner that minimizes 1) risk to the worker performing the task, and
the public, 2) negative impacts to the environment, and 3) risk of damage to the facility and facility
equipment. Training includes on-the-job training (OJT), formal training sessions, reading
assignments, refresher courses, technical seminars and conferences, and self-study. Indoctrin-
ation and training activities are completed before performing the assigned work.

Proficiency tests are given to those personnel performing and verifying activities affecting quality.
Acceptance criteria that demonstrate the proper training and qualification of the staff are
established.

Continuing training (i.e., retraining or reexamining, as required) to ensure that job proficiency is
maintained for personnel performing and verifying activities affecting quality is also established.
Qualification and training requirements are reviewed periodically (at least annually) to ensure that
requirements continue to reflect the current systems, procedures, and policies applicable to each
position, as required. More frequent reviews are scheduled, if considered necessary,
commensurate with the scope of work and status of the project.

The implementation of the training and qualification requirements of the QAP for activities such as
maintaining trainer standards, identification of specific training requirements, and maintenance of
training records is incorporated into the overall project training program. Training is provided by
instructors having the technical and instructional skills necessary to provide the training in an
effective manner. Management evaluates training program efficacy and efficiency through
interviews, feedback from instructors, students, students' managers, and periodic reviews.
Corrective actions or necessary improvements identified during the evaluations are implemented
and tracked to completion.

Section 3.4, ATraining and Qualification,@ provides additional detail on the TWRS-P Project
personnel training and qualification program. Training and qualification records for individuals
performing quality-affecting activities are managed under the records management program
described in Section 3.8, ARecords Management.(

3.3.4.2 Quality Improvement{tc \I4 "3.3.4.2 Quality Improvement}. The objective of the
TWRS-P Project quality improvement program is to detect and prevent problems adversely
affecting quality, and to strive to continuously improve the quality of SSCs, processes, and
services. The bases of the approach to quality improvement are that: 1) work activities can be
planned, performed, assessed, and improved; and 2) lessons learned from this process can be
used to improve subsequent activities. Quality improvements are achieved through implementation
of the following:

1)  Project reviews
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2)  Analysis of data for trends

3) Employee recommendations

4)  Lessons learned and industry experience

5)  Surveillances

6) Technical oversight

7) Management assessments and independent assessments and audits
8)  Corrective action process.

Under the corrective action program, organizations have the responsibility to identify quality
problems and to initiate, recommend, or provide solutions through designated channels. Various
management systems (e.g., root cause analysis and lessons learned) are used to plan, evaluate,
and implement improvements. The TWRS-P Project personnel are encouraged to identify potential
areas for improvement.

The SSCs, processes, and services that do not meet established quality requirements are
controlled and corrected as soon as practical commensurate with a graded approach. The
corrective action process includes identifying the root cause(s) of the problem, determining
corrective action(s) for the causes, and initiating additional corrective action(s) necessary to
preclude recurrence. Guidance and criteria used to determine the significance of the problem are
provided so that actions can be taken appropriate to the importance of the nonconformance.
Significant conditions adverse to quality, root cause of the condition, and corrective actions taken
to preclude recurrence are documented and reported to immediate and upper levels of
management. The TWRS-P Project regulator is notified of significant nonconforming conditions
identified at the facility.

Documentation of nonconforming items or activities includes the following information: identification
and description of the nonconformance, actions for resolution or disposition of the
nonconformance (e.g., the inspection or testing requirements), and management approval of the
recommended actions. Additional details on the process for reporting potential areas for
improvement and resolving quality problems are also contained in procedures. The QA
organization provides concurrence on the adequacy of the corrective action(s), verifies
implementation of the corrective action(s), and closes out the corrective action in a timely manner,
in accordance with approved procedures.

(QA and other organizational responsibilities will be provided in the PSAR for the definition and
implementation of activities related to nonconformance control. This includes identifying those
individuals or organizations with authority for the disposition of nonconforming items.)

Nonconforming items that are reworked, repaired, or replaced are reviewed, accepted, and then
tested in accordance with original equipment inspection and testing requirements or acceptable
alternatives. Controls placed on nonconforming items prevent inadvertent installation or use
through identification, documentation, evaluation, segregation (when applicable), and disposition of
the nonconforming item.

TWRS-P Project organizations affected by the nonconforming items or activities are notified. The
SSCs, processes, and services that do not conform to specified requirements are controlled so the
SSC, process, or service is not inadvertently used. The processes for identifying nonconformance,
notifying affected organizations of nonconformance, accepting nonconforming items, and
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controlling nonconformance (by lock and tag, work control, and other applicable controls) are
described in the approved procedures.

Performance indicators, item characteristics, process implementation, corrective actions,
assessments, and other quality-related information are reviewed and the data are analyzed to
identify SSCs, processes, and services needing improvement. Quality improvements are
implemented using a graded approach in accordance with management direction. Criteria include
consequences of failure, complexity or uniqueness, special control requirements, testability, quality
history, and other factors, as described in Section 3.3.5, AGraded Quality Assurance Approach,f to
enhance SSCs, processes and services improvements. The process for establishing performance
indicators, trending, reporting results, developing corrective actions, and tracking completion is
described in procedures.

In addition, the QA organization periodically analyzes management assessments, independent
audits and assessments, and nonconformance and incident reports to determine quality trends.
Significant results are reported to management for review, evaluation, and initiation of appropriate
actions.

3.3.4.3 Documents and Records{tc \I4 "3.3.4.3 Documents and Records}. The TWRS-P
Project documents and records system establishes requirements for control of the preparation,
review, approval, issuance, use, and change to documents that prescribe processes, specify
requirements, or establish design to ensure that correct documents are being employed. These
documents include design documents (e.g., calculations, drawings, specifications, and analyses)
and other documents relating to computer codes; procurement documents; instructions and
procedures for activities such as fabrication, construction, modification, installation, maintenance,
testing, and inspection; as-built conditions; QA and quality control manuals and quality-affecting
procedures; and technical reports.

These controlled documents and their revisions are reviewed for technical adequacy, inclusion of
appropriate safety and quality requirements, completeness, and correctness before approval and
implementation. The controlled documents contain appropriate quantitative or qualitative
acceptance criteria (e.g., those documents pertaining to dimensions, tolerances, and operating
limits) to determine that activities affecting quality have been satisfactorily accomplished. The QA
organization reviews and concurs with these documents with respect to QA-related aspects.
Changes to documents are reviewed and approved by the same organization as those that
performed the initial review and approval or by another qualified organization as delegated by the
TWRS-P Project management.

Design basis and other requirements necessary to ensure adequate quality are referenced in
documents used to procure items or services. Suppliers are required to implement a QAP
consistent with the quality level of the items or services being procured (see Section 3.3.5, AGraded
QA Approach().

Following approval, controlled documents are released for use at the work location for the
prescribed activity to be performed. Obsolete or superseded documents are removed and
replaced by applicable revisions in a timely manner. The document control system identifies the
current revision of instructions, procedures, specifications, drawings, and procurement documents
that are distributed to applicable personnel. Details of the TWRS-P Project document control
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system are contained in procedures or instructions for 1) procedure manual control, 2) technical
procedure development, modification, and 3) administration; and compliance.

(Organizational responsibilities to ensure that activities affecting the quality of safety-related
activities are prescribed by documented instructions, procedures, and drawings and are
accomplished through implementation of these documents will be described in the PSAR.)

The definition of records and the requirements for the records management activities are
discussed in Section 3.8, ARecords Management.§

(QA and other organizations involved in the definition and implementation of QA records and
activities affecting quality and the protection of the environment will be identified and their
responsibilities will be defined in of the PSAR).

3.3.4.4 Work Processes{tc \I4 "3.3.4.4 Work Processes}. TWRS-P Project work processes
include, but are not limited to, quality-affecting activities involving designing, fabricating, procuring,
constructing, handling, shipping, storing, cleaning, assembling, inspecting, installing and testing,
operations, making modifications, performing maintenance and repair deactivating items. Details of
the work control process from initiation of a work request through post-review to ensure personnel
safety, equipment protection, and facility configuration (including content and controls for a work
package) are established.

The TWRS-P Project management is responsible for ensuring the preparation, control, and
implementation of written policies, procedures, and instructions which control the performance of
work. When specified, TWRS-P Project management is also responsible for maintaining objective
evidence of work completion. Work on the TWRS-P Facility is planned, authorized, and performed
under controlled conditions in accordance with approved technical standards and administrative
controls using approved procedures, instructions, and plans commensurate with a graded
approach. Such procedures, instructions, and plans contain, or reference, the necessary
administrative and technical requirements including the sequence of actions and interactions
required to ensure that activities are properly performed and meet acceptance criteria. Work
process documents are readily accessible to the worker.

This work process documentation is reviewed to ensure that the desired quality is maintained and
to identify areas for improvement. This ensures that process parameters are controlled within
defined limits and that specified environmental conditions are maintained.

Special processes (e.g., welding, heat treating, nondestructive testing, and chemical cleaning) are
performed by qualified personnel, with the required equipment, in accordance with specified
requirements including applicable codes, standards, specifications, criteria and other special
requirements as directed by approved procedures or instructions. (Organizational responsibilities,
including those of the QA organization, will be described for the safety qualification of special
processes, equipment, and personnel in the PSAR.)

Handling, marking, storing, packaging, shipping, cleaning, and preserving materials and other
items are controlled to prevent damage, loss, or deterioration from environmental conditions such
as temperature or moisture. Identification of items is maintained throughout packaging, shipping,
handling, and storage. Special protective measures are specified and provided when required to
maintain acceptable quality (e.g., an inert gas atmosphere, specific moisture content, and
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temperature levels). Special cleaning, handling, preserving, storing, packaging and shipping
requirements are established and implemented by trained staff in accordance with predetermined
work and inspection instructions.

Materials and parts important to the function of quality-affecting SSCs are controlled for tracing to
the appropriate documentation such as drawings, specifications, purchase orders, manufacturing
and inspection documents, deviation reports, and physical and chemical test reports. Controls
ensure that only correct and accepted materials, parts, and components are being used and that
these materials, parts, and components are verified and documented before they are released for
fabrication, assembling, shipping, or installation. Controls for such materials and parts are
described in procedures or instructions applicable to the process.

Provisions are required for identifying, controlling, calibrating, and periodically adjusting equipment
(e.g., tools, gauges, instruments, and other measuring and testing devices) used for process
monitoring and data collection. These controls are described in procedures or instructions
applicable to the process.

See Sections 2.1, AOrganization and Administration;@ 3.1, AConfiguration Management;( 3.2,
AMaintenance;@ and Section 3.8, ARecords Management,@ for additional detail on the TWRS-P
Project work process.

3.3.4.5 Design{tc \I4 "3.3.4.5 Design}. Sound engineering and scientific principles, Safety
Requirements Document (SRD) Safety Criteria, codes, standards, and practices for ensuring
technical quality are identified and incorporated into the TWRS-P Facility design of new or
replacement items to meet system design requirements. Basic areas affecting design include
design inputs, design process and interfaces, design verification, design changes, and
documentation requirements. The overall process of design control and control of engineering
procedures is performed in accordance with approved procedures and instructions.

3.3.4.5.1 Design Input{tc \I5"3.3.4.5.1 Design Input}. Design inputs consist of applicable
design requirements based on the SRD safety criteria, design basis, performance requirements,
Federal regulations, contract specifications, environmental conditions, and interfaces with the
facility configuration.

3.3.4.5.2 Design Process{tc \I5"3.3.4.5.2 Design Process}. Appropriate quality standards
are identified and documented and their selection is reviewed and approved by (position title later).
Design methods, materials, parts, equipment, and processes that are essential to the functions of
the items affecting quality are selected and independently reviewed for suitability of application.
Deviations from quality standards are identified and controlled in accordance with procedures or
instructions.

Design analyses are performed and documented by the TWRS-P Project in a planned and
controlled manner. Calculations are identifiable by subject (including items to which the
calculations apply); originator, reviewer, and date; or by other data such that the calculations are
retrievable.

The final design of the TWRS-P Facility is relatable to the design basis input by documentation in
sufficient detail to permit design verification and by identification of assemblies or components that
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are part of the item being designed. Design documents are adequate to support facility design
evolution, construction, operation, and deactivation. The documentation references include SRD
safety criteria and applicable codes, standards, and practices, as well as applicable regulatory
safety requirements.

Control of engineering drawings and sketches are provided in procedures that also contain details
for incorporating design inputs into new or modified designs. Other facets of the design
documentation process are proceduralized to support facility design, construction, startup,
operation, and to ensure incorporation of the applicable codes, standards, and practices.

Some specifications require suppliers or contractors to design certain components. The supplier's
or contractor's designs are reviewed and approved for technical adequacy and to maintain control
of procurement and installation specifications. Other facets of the design analyses process
performed by others (including quality standards, deviations to quality standards, and design) are
controlled by written instructions.

Design documents that pertain to facility safety and are subject to procedural control include, but
are not limited to, specifications, calculations, system descriptions, and drawings, including flow
diagrams, piping and instrument diagrams, control logic diagrams, and electrical one-line diagrams.
Specialized reviews are used when uniqueness or special design considerations warrant them.

(Organizational responsibilities for preparing, reviewing, approving, and verifying design documents
related to safety features of the facility or its processes, such as system descriptions, design input
and criteria, design drawings, design analyses, computer programs, specifications, and procedures
will be described in the PSAR.)

Whenever possible, new and revised designs use materials, components, and processes already

in use and proven in similar applications. Applicable data and documentation are used whenever

necessary to validate changes requested and to establish requirements for any design verification
necessary for validation.

3.3.4.5.3 Design Interfaces{tc \I5"3.3.4.5.3 Design Interfaces}. TWRS-P Project design
interfaces are identified and controlled, and design efforts are coordinated among the participating
organizations. Interface controls are documented and include the assignment of roles and
responsibility and the establishment of procedures among participating design organizations for the
review, approval, release, distribution, and revision of documents involving design interfaces.
Design information documentation transmitted across organizational interfaces is controlled.
Transmittals identify the status of the design information or documents provided and where
necessary, identify incomplete items that require further evaluation, review, or approval. Design
interfaces among the various TWRS-P Facility organizations are described in approved procedures
or instructions.

3.3.4.5.4 Design Verification{tc \I5 "3.3.4.5.4 Design Verification}. Verification of the
adequacy of design products is performed for, but not limited to, key design documents (e.g.,
design analyses, engineering studies, technical reports, system descriptions, flow diagrams, piping
and instrument diagrams, control logic diagrams, electrical one-line diagrams, structural systems
for major facilities, site arrangement, and equipment location drawings). Specifications and
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calculations prepared in support of the key design documents are also verified. Documentation of
the design verification is provided by a design verification report signed by the (position title later).

Design drawings and specifications for SSCs affecting quality are reviewed by the QA organization
to ensure that the documents are prepared, reviewed, and approved in accordance with TWRS-P
Project procedures and that the documents contain necessary QA requirements (e.g., inspection
and test requirements, acceptance requirements, and documentation requirements for inspection
and test results).

Design adequacy is verified in accordance with approved procedures by the following: individual or
interdisciplinary design reviews; alternate calculations to verify the correctness of the original
design calculations; or qualification testing. Verification by qualification testing is permitted if the
following are true:

1) Procedures provide criteria that specify when verification should be by test.

2)  Prototype, component, or feature testing is performed as early as possible before installation
of facility equipment or before the installation would become irreversible (e.g., require
extensive demolition and rework).

3) The testis performed under conditions that simulate the most adverse design conditions as
determined by analysis.

Design verifications are performed in a timely manner to identify, document, and correct design
errors prior to approval and implementation of the design. Design verification for the level of
design activity accomplished is performed prior to release for procurement, manufacture,
construction, or release to another organization for use in other design activities. The design
verification may be deferred provided 1) that the justification for this action is documented, and 2)
that the unverified portion of the design output documents, and all design output documents based
on the unverified data are appropriately identified and controlled. The (position title later) has the
authority to defer design verification.

The TWRS-P Project procedures specify the process for the independent safety review and
approval of design packages, design changes and revisions, safety analyses, operational safety
limits, and operational safety requirements. The independent safety reviews include the following
objectives:

1) Determine that the design will perform the safety functions in the required operational modes
(i.e., normal, off-normal, and accident conditions)

2) Determine that the design satisfies the SRD safety criteria; meets applicable codes,
standards, design criteria; and meets requirements that could have an impact on safety

3) Determine that the design is compatible with the Hazards Analysis Report (HAR), Integrated
Safety Analysis (ISA), and human factors principles and processes

4)  Determine that the appropriate safety classification is assigned
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5) Determine that the design incorporates required features to ensure protection of facility
personnel, the public, and the environment.

Design safety reviews also focus on human factors. Reviews of human factors considerations
include the following items:

1) When administrative controls are used to prevent or mitigate the effects of an accident,
consider and clearly identify adequacy of the following: appropriate system monitoring and
annunciation; post-accident habitability of control stations; appropriate operator response
time; appropriate interlocks to prevent spurious or inadvertent operation; and provisions for
remote operation.

2)  Adequate human factors considerations are taken into account in the system design
including layout and location of controls, readouts, and annunciators; information displays
are consistent with accident analyses; and operating safety requirements or operating safety
limits are specified in units, ranges, and types.

Design deficiencies resulting from this review are documented and corrective actions are
determined by TWRS-P Facility line management. Implementation of the corrective actions is
accomplished in a timely manner. Another safety review is conducted after the implementation of
corrective actions to determine their effectiveness.

The adequacy of design products is verified by an individual or organization who have not
performed the work but have the appropriate qualifications to effectively assess the work.

The originator's immediate supervisor may perform the design verification if the following items are
true:

1)  The supervisor is the only technically qualified individual.

2) The need is individually documented and approved in advance by the supervisor:s
management.

3) QA audits and assessments address the frequency and effectiveness of the use of
supervisors as design verifiers to guard against abuse.

Responsibilities of the verifier, the areas and features to be verified, the pertinent considerations to
be verified, and the extent of documentation are described in procedures.

3.3.4.5.5 Computer Software{tc \I5"3.3.4.5.5 Computer Software}. Computer programs
used for design analysis of the TWRS-P Facility are verified and validated to show that they
produce correct solutions for the encoded mathematical model within defined limits for each
parameter employed and that the encoded mathematical model has been shown to produce a valid
solution over the range of applications to the physical problem associated with the particular
application. The extent of validation is based on the complexity, risk, and uniqueness of the
design.
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Computer programs are controlled to ensure that changes are documented and approved by
appropriate personnel. Control requirements include development, acquisition, use, modification,
error notification, and configuration management of software used in computer systems.

3.3.4.5.6 Design Changes{tc \I5"3.3.4.5.6 Design Changes}. Design changes, including field
changes, modification to operating facilities, and nonconforming items dispositioned as Ause-as-is(
or Arepair@ are subject to design control measures commensurate to those applied to the original
design. These measures include assurance that the design analyses establishing the safety basis
for the SSC are still valid. Verification and review of design changes are performed to the same
level as that of the original design. Design changes are documented and verified as established in
the configuration management process.

See Section 3.1, AConfiguration Management,@ for additional information concerning the TWRS-P
Project design change process.

3.3.4.5.7 Design Documentation and Records{tc \I5"3.3.4.5.7 Design Documentation and
Records}. Design documentation and records, which provide evidence that the design and the
verification process were accomplished in accordance with the requirements, are collected,
maintained, and stored in accordance with Section 3.8, ARecords Management.{

3.3.4.6 Procurement{tc \I5"3.3.4.6 Procurement}. Procurement documents (e.g., purchase
orders, purchase requisitions, external work orders, and store orders) are controlled by
implementing procedures to ensure that regulatory requirements, design, applicable quality
requirements, design basis, and other requirements necessary to ensure adequate quality are
included or referenced.

The procurement documents include the following:
1) Quality requirements that are inspectable and controllable
2)  Applicable regulatory, technical, administrative, and reporting requirements

3) Drawings, specifications, codes and industrial standards, test and inspection requirements,
and special process instructions

4)  The names of TWRS-P Facility personnel responsible for implementing these requirements
5)  Adequate acceptance criteria

6) The specification of the characteristics or processes to be witnessed, inspected or verified,
and accepted

7)  The method of surveillance and the extent of documentation required

8) Audits, surveillance, or inspections that ensure the supplier complies with the quality
requirements

9) Requirements for identification, control, approval, and distribution of supplier-generated
documents.
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Controls ensure that purchased items and services conform to the procurement documents.
These controls include provisions for source evaluation and selection, objective evidence of
inspection at the contractor or subcontractor source, examination of items or services upon
delivery, and assessments. Verification of suppliers: activities during fabrication, inspection,
testing, and shipment of materials, equipment, and components are performed with QA
organization participation to ensure conformance with the purchase order requirements.

Procurement of spare or replacement parts for quality-affecting SSCs are subject to QA program
controls, codes and standards, and technical requirements equal to or better than the original
technical requirements, or as required to prevent the procurement of defective parts. The process
for the procurement of spare or replacement parts is proceduralized.

Records that an item furnished by a supplier conforms to code, regulation, or contract procurement
requirements are completed before installation or implementation. Methods established for the
acceptance of an item furnished by suppliers consist of one or more of the following:

1)  Supplier certification and release (Certificate of Conformance)
2)  Source verification or inspection

3) Receiving inspection

4)  Acceptance testing

5) Post-installation testing.

Records of the acceptance of a service (e.g., third-party inspections, engineering and consulting
services, analytical laboratory services, installation, repair, overhaul, or maintenance work)
furnished by suppliers consist of one or more of the following:

1) Technical verification of data produced
2)  Surveillance or assessment of the activity

3) Review of objective evidence for conformance to the procurement document requirements
(e.g., certifications and stress reports).

Assessments are performed, evaluated, and documented to determine the effectiveness of the
supplier=s control of quality before selection and periodically during supplier performance at
intervals consistent with the importance, complexity, and quantity of the items or services. The
evaluation and selection of procurement sources are based on specified criteria, including one or
more of the following evaluations:

1) Evaluation of the supplier's quality history of providing an identical or similar product that
performs satisfactorily in actual use

2)  Review of the supplier's current QA records supported by documented qualitative and
guantitative information that can be objectively evaluated

3) Direct evaluation of the supplier's facilities, personnel, and QA program implementation to
determine the technical and quality capability of that supplier.
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Assurance is obtained that approved suppliers can continue to provide acceptable items and
services based on a documented evaluation of their past performance. Suppliers are either
reevaluated and retained on the basis of continued satisfactory performance or removed from a list
of acceptable suppliers.

The performance history evaluation includes the following:

1) Evaluation of the supplier's nonconformance report history relative to received items or
services

2)  Communications with the purchasing organization to determine if any contractual problems
have been encountered

3) Communications with the supplier to determine if any changes to their QA program have
occurred since their initial acceptance.

(The organizational responsibilities including interaction between design, procurement, and the QA
organization will be provided in the PSAR. This will include organizational responsibilities for
procurement planning.)

3.3.4.7 Inspection and Acceptance Testing{tc \I4 "3.3.4.7 Inspection and Acceptance
Testing}. Inspections and acceptance testing of specified TWRS-P Facility items, services, and
processes are performed in accordance with established acceptance and performance criteria.
Inspection and acceptance criteria are derived from engineering design documents, supplier
information, construction procedures, and maintenance procedures.

A qualification program for inspectors documents that the qualifications and certifications of
inspectors are current. Individuals performing inspections are not selected from those who
performed or directly supervised the activity being inspected or report directly to the immediate
supervisors responsible for the activity being inspected. If the individuals performing inspections
are not part of the QA organization, the inspection procedures, personnel qualification criteria, and
independence from undue pressure, such as operational needs, are reviewed and found
acceptable by the QA organization before initiation of the activity.

Suppliers and contractors inspect and test their own work. An independent audit, assessment, or
surveillance of suppliers and contractors performed by the TWRS-P Project ensures that these
inspections and tests are adequately and competently performed.

The material, components, or equipment are inspected on receipt to ensure the following:

1) The material, component, or equipment is properly identified and corresponds to the
identification on the purchase document and the documentation when the item is received

2) Materials and parts important to the function of quality-affecting SSCs can be traced to the
appropriate documentation (e.g., drawings, specifications, purchase orders, manufacturing
and inspection documents, deviation reports, and physical and chemical test reports)
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3) Specified inspection, test, and other records (e.qg., certificates of conformance attesting that
the material, components, and equipment conform to specified requirements) are available at
the TWRS-P Facility before installation or use of the item.

Suppliers provide the following records to the TWRS-P Project, as required:

1) Documentation that identifies the purchased item or service and the specific procurement
requirements (e.g., codes, standards, and specifications) met by the item or service

2)  Documentation that identifies any procurement requirements that have not been met,
including a description of those items that are designated Aaccept as-isf or Arepair.{

The review and acceptance of these documents is described in the TWRS-P Project QAP. For
commercial Aoff-the-shelff items where specific QA controls cannot be imposed in a practicable
manner, special quality verification requirements are established and described to ensure that an
acceptable item has been received by the TWRS-P Project. Suppliers certificates of conformance
are periodically evaluated by audits, independent inspections, or tests to ensure that they are valid
and that the results are documented.

The inspection and test process establishes the system by which the inspection and test status of
items are controlled to ensure that items which have not passed the required inspections and tests
are not inadvertently installed, used, or operated. Status of inspection and test activities are
traceable throughout fabrication, installation, and use.

Controls identify items that have satisfactorily passed required inspections and tests where
necessary to preclude inadvertent bypassing of the inspection and test. Controls also identify the
operating status of SSCs of the TWRS-P Facility (e.g., tagging valves and switches to prevent
inadvertent operation).

Inspections and tests are performed in accordance with approved procedures, instructions or
inspection plans by qualified personnel (requirements to be established later) to demonstrate that
the quality-affecting SSCs perform satisfactorily in service. These procedures, instructions, and
inspection plans contain the following information:

1) References to applicable documents such as drawings, specifications, and procedures

2) Type of inspection to be performed

3) Characteristics and activities to be inspected

4) Individuals or organizations responsible for performing the inspection

5) Requirements and acceptance and rejection criteria (explicit or by reference) obtained from

applicable design and procurement documents, specifications, drawings, supplier

instructions, and standards

6) Description of the inspection method and equipment to be used, or referenced to an
appropriate procedure (including adequate test instrumentation, equipment, calibration
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requirements, suitable and controlled environmental conditions, and provisions for data
collection and storage)

7) Frequency of inspection or sampling plan
8) Instructions for performing the test

9) Mandatory inspection hold points, if required, for witness by the applicable organization (see
additional discussion below)

10) Methods for documenting, recording, verifying, accepting, and maintaining the results of
inspections and test as records

11) Records to identify the item examined, date of examination, examiner or data recorder,
results, and acceptability (ensuring that all prerequisites for the given test are met), and
action taken concerning any deviations noted.

Hold points (e.g., items or activities where inspection is mandatory), witness points, verification
points, methods, acceptance criteria, checklists, and other inspection planning documents are
established, documented, and implemented to ensure required inspections are performed. Test
requirements and acceptance criteria are identified, documented, and approved. Test results are
documented and their conformance with acceptance criteria evaluated by the (position title later)
who have the required qualification requirements (..to be established later..) to ensure that test
requirements have been satisfied. Independent inspection for acceptance is required for SSCs
affecting quality applications.

Reworked items are inspected, tested, or reviewed in accordance with the original requirements.
Repaired items are inspected, tested, or reviewed in accordance with requirements approved by
the original responsible organization. Replacement items, when used, are inspected, tested, or

reviewed in accordance with the above dispositions.

Examinations, measurements, or tests of materials or products processed are performed for each
work operation, on a graded approach where necessary, to ensure quality. If direct inspections of
items cannot be carried out, indirect control by monitoring processing methods, equipment, and
personnel are provided. Both inspection and process monitoring are provided when quality control
is inadequate without both methods.

Controls for measuring and testing equipment include calibration and maintenance requirements.
Instruments used for inspections and tests are calibrated at specified intervals, before and after
use, or just prior to use, as determined by required accuracy, intended use, frequency of use,
stability characteristics, and other conditions affecting performance. Instrument calibration
certifications are traceable to nationally recognized standards. Instruments are labeled, tagged, or
otherwise controlled to indicate calibration status and to ensure traceability to calibration test data.
The accuracy of the test equipment ensures that the equipment being calibrated is within the
required tolerance and the basis of acceptance is documented and authorized by responsible
management.
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Instruments found out-of-calibration or out-of-tolerance are tagged or segregated and not used
until they are recalibrated. The acceptability of items or processes measured, inspected, or tested
with out-of-tolerance instruments is evaluated; measurements and tests are repeated as required.

(Responsibilities of QA and other organizations for establishing, implementing, and ensuring the
effectiveness of the calibration and adjustment program for measuring and test equipment will be
described in the PSAR.)

3.3.4.8 Management Assessments{tc \I4 "3.3.4.8 Management Assessments}. At least
annually, TWRS-P Project management assesses the adequacy of the portions of the QA program
that they are responsible for implementing effectively. Management assessments include
participation of appropriate levels of line and staff management. Responsibility for conducting the
assessment is retained by the manager of the organization.

The assessments cover topics such as strategic planning, project interfaces, cost control, scope,
use of performance indicators, adequacy of resources, staff training and qualification, and
supervisory oversight and support. Barriers that are hindering the accomplishment of objectives
established by the manager to meet TWRS-P Facility quality requirements, are identified,
corrective actions determined, and tracked to completion. Follow-up management assessments
are conducted to determine the effectiveness of corrective actions.

See Section 3.6, AAudits and Assessments, @ for additional details of the TWRS-P Project
management assessment program.

3.3.4.9 Independent Assessments{tc \I5"3.3.4.9 Independent Assessments}. To maintain
guality and to promote improvement, the TWRS-P Project independent assessment program
requires 1) the evaluation of item and service quality, requirements compliance, and work
performance to determine if the quality systems are producing processes, products, and services
that meet or exceed the customers: requirements; 2) a comprehensive independent verification and
evaluation of procedures and activities affecting the quality of activities relied upon for safety; and
3) evaluation of suppliers: QA programs, procedures, and activities.

The type of independent assessment performed and the frequency with which an assessment is
performed is based on the status, complexity, and importance of the activity or process being
assessed, and the past performance of the activity or process being assessed. The independent
assessment process incorporates a performance-based approach with emphasis on the results of
work processes and compliance with requirements. The independent assessment activity also
verifies that functions affecting quality have been correctly performed. The independent
assessment identifies

1) Work performance and process effectiveness
2) Off-normal performance and potential problems
3) Improvement opportunities.

These independent assessments are performed using a graded approach and are conducted by
staff qualified and knowledgeable in the activity or process being assessed, but who are not
directly responsible for the organization, activity, or process. The persons and organizations
performing these QA functions have sufficient authority and organizational freedom to identify
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quality problems; to initiate, recommend or provide solutions; and to verify implementation of
solutions. The individuals performing the assessments report to a management level that ensures
that the required authority and organizational freedom are provided, which includes sufficient
independence from cost and schedule considerations, when these considerations are opposed to
safety considerations. The TWRS-P Facility management involvement ensures that activities and
reports of the assessment team remain impartial.

Personnel external to BNFL Inc. may perform certain assessments. The external personnel are
selected based on their experience and qualifications to provide a different perspective or
expertise in functional areas not covered by the BNFL Inc. staff.

A comprehensive system of planned and periodic audits verifies conformance to management
controls and other aspects of the QAP including the effectiveness of the program. Audits are
performed by qualified personnel not having a direct role in the audited areas.

Independent audit and assessment findings are documented and presented to the management of
those organizations responsible for performance of the subject activities or processes. The
findings are used by management to formulate corrective actions and to promote improvements.
Actions are tracked and adequacy of corrective actions, including those taken to minimize or
prevent recurrence, are verified by an independent re-audit, assessment, or surveillance to
determine the effectiveness of the corrective actions. Lessons learned are communicated to other
TWRS-P organizations with similar activities or concerns. Results of management assessments
and independent audits and assessments are subject to review by safety committees as indicated
in Section 2.2, ASafety Committees.{

An audit or assessment of the effectiveness of the TWRS-P Facility QAP and QA organization
using external team members to BNFL Inc. is performed annually.

3.3.5 Graded Quality Assurance Approach{tc \I3 "3.3.5 Graded Quality Assurance
Approach}

The extent to which quality requirements are applied to the TWRS-P Project is reflected in the
assignment of QLs using a graded approach. The correct designation and application of QLs
ensures that appropriate QA requirements are applied, based on the following considerations:

1) The impact on safety of malfunction or failure of the item

2) The design and fabrication complexity or uniqueness of the items

3) The need for special controls and surveillance over processes and equipment

4) The degree to which functional compliance can be demonstrated by inspection or test
5) The quality history and degree of standardization of the item.

Three quality levels applied by the TWRS-P Project QAP to SSCs and functions are identified
below:

1) Quality Level | (QL-1): The highest level of QA requirements applied for protection of public
safety and criticality prevention.
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2) Quality Level 2 (QL-2): An enhanced level of QA requirements that is less stringent than
QL-1 (for protection of the facility and co-located worker) but represents a high level of
assurance that an SSC can perform the intended function.

3) Quality Level 3 (QL-3): The application of a standard level of QA requirements that is less
stringent than QL-2 but provides reasonable assurance that an SSC will perform its intended
function.

3.3.6 Application of Graded QA to SSCs, Processes, and Activities{tc \I3
"3.3.6 Application of Graded QA to SSCs, Processes, and Activities}

The design classification of SSCs is based on their importance to accident prevention and
mitigation using the results from the hazard identification and accident analysis processes
discussed in Chapter 4.0, Alntegrated Safety Analysis.¢ This design classification ensures that
each SSC is designed, constructed, fabricated, installed, tested, operated, and maintained to
guality requirements consistent with the importance of the function that needs to be performed.

Design Class | SSCs are those necessary to ensure that the radiation and chemical exposure
standards for members of the public are not exceeded as a result of credible accidents. Design
Class | SSCs provided to protect the health and safety of the public for accident conditions provide
adequate protection to the environment. Design Class | is also applied to those SSCs necessary to
prevent criticality events although criticality is not considered a credible event for the TWRS-P
Facility. The highest levels of design, QA, and operational requirements are applied to Design
Class | SSCs. The Design Class | SSCs are designed to perform their safety function assuming the
failure of any single active component. Design Class | SSCs are also physically protected so that
the failure of another SSC does not prevent the performance of the specified safety function. The
level QL-1 is applied to all Design Class | SSCs.

When an SSC is designated as Design Class I:
1) It receives the highest level of Quality Assurance

2) Active systems and components are provided single failure protection

3) General and specific design, maintenance, and testing requirements are to the SSC are
applied as identified in the SRD

4) Other requirements may be applied to the SSC based on the specified safety function for
the SSC

5) It is designed to withstand any severe natural phenomena hazard (NPH) when the NPH may
be an initiating event

6) It receives the highest level of operational requirements, including periodic testing,
preventative maintenance, and application of TSRs.

The SSCs necessary to ensure that the radiation and chemical exposure standards for facility and
co-located workers are not exceeded as a result of credible accidents are designated as Design
Class Il. An enhanced level of design, QA, and operational requirements are applied to Design
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Class Il SSCs. They are designed to requirements that meet or exceed the codes and standards
required by the State of Washington and the Uniform Building Code (UBC) (ICBO 1994). Design
Class Il SSCs are physically protected so that the failure of another SSC does not prevent the
performance of the specified safety function. Defense-in-depth is applied to ensure adequate
protection of facility and co-located workers. The level QL-2 is applied to all Design Class Il SSCs.

When an SSC is designated as Design Class II:
1) It receives a high level of Quality Assurance
2) Defense in-depth is applied but single failure protection is not mandated

3) General and specific design, maintenance, and testing requirements are applied to the SSC
as identified in the SRD

4) Other requirements may be applied to the SSC based on the specified safety function for
the SSC

5) It is designed to withstand severe any NPH when the NPH may be an initiating event
6) A high level of operational requirements are applied, including LCRs.

All SSCs not classified as Design Class | or Il are classified as Design Class Ill. These SSCs are
not credited in accident analyses for protection of the public or workers; however, many enhance
the safety of the facility by reducing challenges to safety functions. Other SSCs ensure that the
public and worker exposure to radiological, nuclear, and process hazards is ALARA during normal
and maintenance functions. Commercial design, QA, and operational codes and standards
required by the State of Washington and the UBC (ICBO 1994) are applied to Design Class lli
SSCs.

The QL-2 designation is also applied to specific Design Class Ill SSCs, as needed, to ensure
increased reliability and investment protection or to satisfy other project performance criteria. The
remainder of the Design Class Il SSCs are designated as QL-3, representing the application of a
standard level of QA requirements.

Table 3-2 presents a typical application matrix developed to relate the requirements of the QAP to
the QL of SSCs. The matrix is provided as a guide with regard to the application of a graded
approach process.
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Table 3-2. Application of Quality Assurance Program Requirements for QL-1, QL-2, and
QL-3 Structures, Systems, and Components. (Sheet 40)

QAP Requirement

QL-1

QL-2

QL-3

Remarks

1.Program

$ A written Quality Assurance Program
(QAP) is developed, implemented,
and maintained.

$ The QAP describes the organizational
structure, functional responsibilities,
level of authority, and interfaces for
those managing, performing, and
assessing the work.

$ The QAP describes management
processes, including planning, sched-
uling, and resource consideration.

Xa

A QAP describing selected criteria
(as applicable) of 10 CFR 830.120
is acceptable.

2.Personnel Training and Qualificatio

$ Qualification of personnel: policies
and procedures that describe
personnel selection requirements are
established for each position.

$ Training provides knowledge of the
correct processes and methods to
accomplish assigned tasks.

$ Training goals, lesson plans, and
other training materials are
developed, reviewed by subject
matter experts, and approved by
management.

$ Training effectiveness is monitored.
Worker performance is evaluated to
ensure that the training program
conveys all required knowledge and
skills.

3.Quality Improvement

$ Process to detect and prevent quality
problems is established and
implemented.

$ Items, services, and processes that

do not meet established requirements

Commercial practices for QL-3

Commercial practices for QL-3
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Table 3-2. Application of Quality Assurance Program Requirements for QL-1, QL-2, and
QL-3 Structures, Systems, and Components. (Sheet 40)

QAP Requirement

are identified, controlled, and
corrected according to the importance
of the problem and the work affected.

$ Correction includes identifying the
causes of problems and working to
prevent recurrence.

QL-1

QL-2

QL-3

Remarks

Commercial practices for QL-3

$ Item characteristics, process
implementation, and other
quality-related information are
reviewed and the data analyzed to
identify items, services, and
processes needing improvement.

Commercial design practices for
QL-3

4.Documents and Records

$ Documents are prepared, reviewed,
approved, issued, used, and revised
to prescribe processes, specify
requirements, or establish design.

$ Records are specified, prepared,
reviewed, approved, and maintained.

Commercial practices for QL-3

Commercial practices for QL-3

5.Work Processes

$ Work is performed to established
technical standards and
administrative controls using
approved instructions, procedures, or
other appropriate means.

$ Items are identified and controlled to
ensure their proper use.

$ Items are maintained to prevent their
damage, loss, or deterioration.

$ Equipment used for process
monitoring or data collection is
calibrated and maintained.

Commercial practices for QL-3

Commercial practices for QL-3

Commercial practices for QL-3

Commercial practices for QL-3

6.Design

$ Design inputs are technically correct
and complete. These inputs may

Commercial design practices for
QL-3
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Table 3-2. Application of Quality Assurance Program Requirements for QL-1, QL-2, and
QL-3 Structures, Systems, and Components. (Sheet 40)

QAP Requirement

QL-1

QL-2

QL-3

Remarks

include such information as design
basis, health and safety
considerations, performance
parameters, codes and standards
requirements, and reliability
requirements.

$ Technical design interfaces are
identified in the input documents and
methods are established for their
control.

$ The design process translates design
input into design output documents
that are technically correct and meet
the end-userss requirements.

Commercial design practices for
QL-3

Commercial design practices for
QL-3

$ Aspects critical to the safety or
reliability of the designed system,
structure, or component are identified
during the design phase.

$ Computer software verification and
validation.

$ The completed design is recorded in
design output documents such as:
drawings, specifications,
test/inspection plans, maintenance
requirements, and reports.

$ Design verification is a formal
documented process to establish that
the resulting SSC will be fit for the
intended use. Design verification
methods include, but are not limited
to, technical reviews, peer reviews,
alternate calculations, and
qualification testing.

$ The adequacy of design products is
verified or validated by an individual
or groups other than those who
performed the work.

$ Design changes, including field

Xa

Xa

Xa

Xa

Commercial design practices for
QL-3

QL-3: drawings, specifications,
calculations only

Commercial design practices for
QL-3

Independent design verification is
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Table 3-2. Application of Quality Assurance Program Requirements for QL-1, QL-2, and
QL-3 Structures, Systems, and Components. (Sheet 40)

QAP Requirement

changes and nonconforming items
dispositioned Ause-as-is@ or Arepair,@
are controlled by measures
commensurate with those applied to
the original design.

$ Temporary modifications receive the
same levels of control as the designs
of permanent modifications.

QL-1

QL-2

QL-3

Remarks

not required for QL-2; commercial
design practices for QL-3

Commercial design practices for
QL-3

7.Procurement

$ Prospective suppliers are evaluated
and selected on the basis of specified
criteria.

$ Procurement documents clearly state
test/inspection requirements and
acceptance criteria for purchased
items and service.

$ Supplier monitoring.

Xa

Xa

Commercial practice for QL-3

Supplier monitoring is not
mandatory during the procurement
process for QL-2

$ Receipt inspection.
$ Reporting nonconformances.

$ Product documentation:
Supplier-generated documents that
are important to the product quality
are accepted through the
procurement system and controlled;
these documents may include
certificates of conformance, drawings,
analysis, test reports, maintenance
data, nonconformances, corrective
actions, approved changes, waivers,
and deviations.

8.Inspection and Acceptance Testing

$ Inspection and testing of specified
items, services, and processes is
conducted using established

Xa
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Table 3-2. Application of Quality Assurance Program Requirements for QL-1, QL-2, and
QL-3 Structures, Systems, and Components. (Sheet 40)

QAP Requirement

QL-1

QL-2

QL-3

Remarks

acceptance and performance criteria.

$ Equipment used for inspections and
testing is calibrated and maintained.

Xa

9.Management Assessment

$ Managers assess their management
processes. Planned and periodic
management assessments are
established and implemented.
Problems that hinder the organization
from achieving its objectives are
identified and corrected.

10. Independent Assessment

$ Independent assessments are
planned to measure item and service
quality.

$ The group performing independent
assessment have sufficient authority
and freedom from the line
organization to carry out its
responsibilities.

$ Persons conducting independent
assessments are technically qualified
and knowledgeable in the areas
assessed.

X
|

Xa

= Full application of the QAP requirement
Graded application of QAP requirements
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(Additional detail will be added to the this section in the PSAR and the FSAR. This information will
include a summary of the information in Chapter 4.0 for the QA requirements of each SSC and a
description how requirements will be achieved. The information will also demonstrate that the
quality, configuration management and maintenance programs are coordinated and that the QAP
is an integral part of everyday work activities.)

3.4 TRAINING AND QUALIFICATION({tc \I2 "3.4 TRAINING AND QUALIFICATION}

Personnel training and qualification is viewed by TWRS-P Facility management as essential in
achieving quality performance and in protecting workers and the environment. The General
Manager has the overall responsibility for maintaining a qualified workforce at the facility, and the
Operations and Technical Support Manager is responsible for developing and implementing facility
training programs. The required content for effective facility training and qualification programs is
described in DOE/RL-96-0006 (DOE-RL 1996¢), Section 4.3.4, and other specific topical sections.
Table S4-1 of the TWRS-P Facility contract requires the submittal of a training and qualification
plan. These training and qualification standards and the training system described in this section
apply to TWRS-P Facility personnel and subcontractor employees performing operations,
maintenance, and technical support work at the facility. The application of the systematic approach
to training is tailored, commensurate with the importance to safety of the tasks for which the
personnel are being trained. BNFL Inc. and its subcontractors conduct their established training
programs in areas such as industrial safety, fire protection, and QA during the design and
construction phases of the project.

3.4.1 Introduction{tc \I3"3.4.1 Introduction}

The goal of training is to ensure that personnel engaged in activities affecting safety attain the
ability to work safely and are qualified to perform their duties. Specific objectives of training include
understanding processes to improve technical ability, increasing awareness of hazards and the
value of engineered and administrative controls that function to prevent and mitigate the hazards
and hazardous situations, enhancing communication skills and effectiveness of supervision,
demonstrating worker qualifications and the ability to use administrative controls to respond to
hazardous situations, and establishing a safety culture. The training system described herein
incorporates these objectives and serves as the primary management tool for analyzing training
needs, and designing, developing, conducting, and evaluating training. (Qualification criteria will
be developed for this section in the PSAR.)

The types of training provided at the TWRS-P Facility fall into the following general categories:

1) Regulations applicable to establishments that handle radioactive and hazardous material
require that all personnel, including subcontractors and visiting personnel, are trained in how
to conduct themselves on the site, respond to alarms, and use personal protective equipment
and emergency response equipment, depending on the nature of their work.

2)  Employees new to the facility require training to a minimum level of awareness and capability
to perform their assigned duties.
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3) Performance-based specialized training is provided for key personnel employed in particular
operations, maintenance, technical support, and supervisory positions, tailored to their
involvement with Design Class | and Il SSCs.

4)  Training specific to facility or process modifications and new technology is provided, or
training is provided when personnel are transferred to new areas of work.

5)  Special training is provided, if required, when normal skills and expertise are to be employed
in unusual circumstances, such as during nonroutine maintenance infrequently performed
activities or in response to emergencies.

6) Refresher training in routine activities (e.g., radiation protection) is provided to ensure that
competency is maintained.

3.4.2 Organization and Management of the Training System{tc \I3 "3.4.2 Organization and
Management of the Training System}

The facility is staffed and managed to effectively plan, administer, evaluate, and control a
systematic process that accomplishes job-related training needs. The training and qualification
system is formally documented and implemented as described in TWRS-P Facility procedures and
instructions to ensure that training activities are consistently and effectively conducted. Facility
procedures clearly define the responsibilities and roles, authority, and accountability of personnel
involved in managing, supervising, and implementing training programs. Specific facility
instructions describe the qualification and requalification process, personnel selection
requirements, procedures for development and control of training materials, conduct of OJT,
control of on-shift training, conduct of drills, and administration of training examinations.

Line managers, in conjunction with operations and technical support training personnel, have the
primary responsibility for effective conduct of the training programs and are responsible for
providing the resources necessary for their staff to participate in training required for their job
function. TWRS-P Facility management is actively involved in the implementation of training
programs by providing appropriate performance objectives and approvals regarding training needs
and the content of instructional materials. In addition to ongoing performance monitoring by line
management, periodic assessments are conducted as part of the training program evaluation
process to ensure consistency, effectiveness, and efficiency of the training system.

3.4.3 Training Plan{tc \I3 "3.4.3 Training Plan}

The TWRS-P Facility training plan (...to be developed in Part B...) incorporates the training
objectives stated in Section 3.4.1 Alntroduction@ and describes the initial, continuing, and refresher
training requirements for key personnel whose level of knowledge and skill is important to safe
facility operation. The training plan also contains minimum education, experience, and medical (if
applicable) requirements for each identified position and specifies the training and any special
gualifications that are required. As a minimum, formal training is provided to the following
personnel:

1) Facility staff members (e.g., basic radiological, chemical, criticality, industrial safety)
2) Process operators
3) Technicians (e.g., laboratory, radiological control)
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4) Maintenance personnel
5) Emergency response personnel
6) Supervisors and managers
7) Technical instructors
8) Visitors allowed unescorted access
9) QA personnel
10) Subcontractor employees who perform any of the above jobs at the facility.

3.4.4 Initial and Continuing Training Programs{tc \I3 "3.4.4 Initial and Continuing Training
Programs}

Initial and continuing training programs are established for operations, maintenance, and technical
support personnel to ensure that these individuals are qualified to perform job requirements and to
maintain proficiency, and maintain safe facility operations. Classroom and OJT is conducted by
designated, qualified individuals. Qualifications for instructional personnel are specified in the
training plan. Personnel new to the TWRS-P Facility or changing to positions for which they have
not received training complete training within six months after starting the assignment. Personnel
who have not received training can work only under the supervision of trained personnel.

Individual training programs are tailored to match the employee:s role in the organization and
specify minimum amounts and types of training and testing that must be completed before
gualification is granted. Operations personnel in training are supervised and controlled to ensure
the appropriate information is being learned, to rely on engineered features, to avoid mistakes in
operations, and to use trainee time effectively. Exceptions from training are granted when justified
and approved by management; the exception process is controlled by TWRS-P Facility procedures
(to be developed in Part B).

Depending on job duties, initial training, consists of the appropriate combination of required
reading, self-study, classroom lectures, computer-based training (CBT), OJT, and performance
evaluations. Facility control system simulators and prototype melters are used, as appropriate, to
provide a low-risk training environment for operational and maintenance personnel to support
testing activities. Initial training programs include, as applicable, training on basic theory and
fundamentals, principles of facility operation and operating characteristics, facility systems, and
normal, off-normal, and emergency operating procedures.

Continuing training programs are designed to maintain and enhance the knowledge and skills of
operations, maintenance, and technical support personnel who perform or support functions that
affect safety. Continuing training is administered on a two-year cycle and also includes an
appropriate combination of required reading, self-study, classroom training, CBT, OJT, and
performance evaluations. Training content is tailored to the position and may include topics that
cover significant changes to facility, SSCs, procedure changes; lessons learned; training to correct
identified performance problems; and selected fundamentals, including seldom-used knowledge
and skills necessary to ensure safety. For emergency responders, training also includes drills on
off-normal or accident situations and use of facility systems to control or mitigate accidents.

Each employee involved in operating a process is trained in an overview of the process and in the
operating procedures and instructions. The training includes emphasis on the specific safety and
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health hazards, operating limits, emergency operations including shutdown, and safe work
practices applicable to the employee:s job tasks.

Refresher training is provided at least every three years for PSM activities, and more often if
necessary, to each employee involved in operating a process to assure that the employee
understands and adheres to the current operating procedures and instructions of the process and
is proficient in the procedures to follow if conditions exceed the design basis of the facility.

3.4.5 Training Design and Development{tc \I3 "3.4.5 Training Design and Development}

BNFL Inc.:s performance-based training system provides a comprehensive approach for the
development, conduct, and evaluation of training programs. A systematic approach that defines
competent job performance through tasks and related knowledge and skills and then allows
students to practice or demonstrate competency during training is used. Performance-based
training includes five general phases: analysis, design, development, implementation, and
evaluation. Wherever practical, alternative methods are used to streamline all phases of this
systematic approach to training. This systematic approach to training, as it is applied in the TWRS-
P Facility, is formally developed and documented in TWRS-P Facility instructions. Using the
systematic approach to training ensures that the facility training system achieves the following:

1) Bases training on a systematic analysis of each job position - The training staff and relevant
technical experts develop a list of tasks that require training by using available job information
such as procedures, TSRs, LCRs, and equipment and system operating manuals.

2)  Uses learning objectives derived from the analysis - Learning objectives are defined during
the design phase of the systematic approach to training. Action statements that describe the
desired post-training performance by using the task list are developed.

3) Evaluates trainee mastery of objectives during training - Trainee mastery is evaluated by
administering oral or written tests at the end of most courses, and by measuring student
behavior in terms of the skills, knowledge, and attitudes exhibited in the operational
environment.

4)  Bases evaluation and revisions on the job performance of trainees - Through ongoing
performance monitoring, and by observing facility events, reviewing industrial accident
reports, and interviewing personnel, tasks can be identified in which inadequate training may
be contributing to equipment damage, unscheduled maintenance, unsafe practices, or
nonadherence to approved procedures.

3.4.5.1 Training Materials Development{tc \I4 "3.4.5.1 Training Materials Development}.
Personnel knowledgeable of the design and process functions use the information obtained in the
analysis and design phases to develop training materials that accomplish the learning objectives.
Training materials may include lesson plans, student guides, handouts, software, and written, oral,
or performance evaluations. Lesson plans or equivalent training guides are developed to provide
guidance and to ensure consistent presentation of in-class training and OJT. Lesson plans
typically include the following elements:

1) Learning objectives
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2) Instructor preparation guidelines

3) Alist of the training aids and materials used in the lesson
4)  Safety precautions and procedural limitations

5) References

6)  Alist of prerequisite training

7)  Presentation methods

8)  Evaluation methods.

Examinations (e.g., oral, written, performance) are prepared during the development phase to
provide a means to objectively assess student mastery of the material. Examination design
includes a review of the test item data from the design phase, a comparison of the learning
objectives and test items as stated in the lesson plan, and development of a test specification table
to ensure that the student has met the learning objectives in terms of knowledge, comprehension,
and application.

3.4.5.2 Modification of Training Materials and Procedures{tc \I4 "3.4.5.2 Modification of
Training Materials and Procedures}. Effective training programs reflect current operating
practices, conditions, and procedures. To ensure that training properly reflects operating practices
and procedures, a process to maintain training materials current tracks items that may affect the
content of TWRS-P Facility training programs and materials. This process is accomplished
primarily through the facility:s configuration management and permits the training staff to respond
to the need for changes resulting from new or revised regulatory requirements, safety analyses,
TSRs, LCRs, procedure changes, changes in facility equipment configuration, lessons learned
information, and resolution of audit findings. Maodification of training administration procedures is
also subject to the controls of configuration management. The content of training materials is
revised using the same process that is used to develop new training materials.

The need to modify training materials may also be identified as part of the periodic review process
or as a training deficiency identified by students, instructors, operations or maintenance staff,
management, or oversight groups. Additionally, training packages are reviewed after any
significant program change and are updated to ensure that information in the training package is
current with facility operations. Changes to training program content, together with the reason for
the changes, are documented in the facility training files.

3.4.6 Evaluation of Training Programs{tc \I3 "3.4.6 Evaluation of Training Programs}

Training and qualification programs require a significant investment in equipment, materials, and
personnel resources. Periodic systematic program evaluations are conducted to measure the
training systenrs effectiveness in producing competent employees in a consistent, cost-effective
manner. Training program evaluations can identify program strengths and weaknesses, determine
if worker performance has improved, assess if program content matches current job needs, and
determine if corrective actions are needed to improve program effectiveness. Itis line
management:s responsibility to lead training program evaluations and to implement corrective
actions to make identified needed improvements. Program evaluations are conducted on an
established schedule and may consist of an overall evaluation or a series of topical evaluations
over a period of time.
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Evaluation objectives that are applicable to the training program or topical area being reviewed are
developed, and may address the following elements of training:

1) Management and administration of training and qualification programs
2) Development and qualification of training staff

3) Trainee entry-level requirements

4)  Determination of training program content

5) Design and development of training programs

6) Conduct of training

7)  Trainee examinations and evaluations

8) Training program assessments and evaluations.

Evaluation results are documented and highlight noteworthy practices and weaknesses in the
training program. Identified deficiencies are reviewed, improvements are recommended, and
changes are made to procedures, practices, or training materials, as necessary.

3.4.7 Training Records{tc \I3"3.4.7 Training Records}

Auditable records are maintained through the TWRS-P Facility document control system on
individual employee training completions, job performance, and fitness for intended duty. These
records also include training documentation for subcontractor employees that work at the facility.
Records of training development and evaluations are maintained in training program files. Training
records, both programmatic and individual, support management information needs. Information
such as courses completed, training expiration dates, and summary reports is routinely provided to
management to facilitate training analysis, planning, and scheduling activities. Record keeping
requirements are described in more detail in Section 3.8, ARecords Management.§

3.5 HUMAN FACTORS({tc \I2 "3.5 HUMAN FACTORS}

Human factors is the application of knowledge about human performance capabilities and
behavioral principles to the design, operation, and maintenance of human-machine systems so
personnel can function at their optimum level of performance. The design philosophy emphasizes
the use of engineered features over administrative controls as human actions. However, the
incorporation of human factors considerations into the facility design and operational process
ensures that human contribution to operational success is enhanced while off-normal situations
resulting from human error are reduced. Facility design and operations that include insights from a
human factors perspective help to ensure that facility and equipment design, staff capabilities, and
operational procedures are combined to enhance human performance while protecting against
susceptibility to human error. Human performance is an element of the defense-in-depth
philosophy of the TWRS-P Project.

3.5.1 Organization and Administration{tc \I3"3.5.1 Organization and Administration}
The human factors considerations for the design and operation of the TWRS-P Facility are

identified in this section as they relate to the safety of the TWRS-P Facility. The aspects of the
TWRS-P Project that ensure the application of human factors knowledge are described below.
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3.5.1.1 TWRS-P Facility Human Factors{tc \I4 "3.5.1.1 TWRS-P Facility Human Factors}.
The TWRS-P Project Operations and Technical Support Manager is responsible to recommend
and coordinate actions to ensure that human factors principles and processes are adequately

contained in the TWRS-P Project safety policies, processes, procedures, training, and designs.
(Qualifications, expertise, experience, training and authorities of this position will be established
and contained in this section of the PSAR.)

The TWRS-P Project human factors emphasis is focused on the human-machine interfaces
required for ensuring the safety function of Design Class | and 1l SSCs or functions. Human factors
are considered in TWRS-P Facility operations where humans are relied upon for preventive actions
(e.g., system operations, surveillance testing, and maintenance activities during normal operations)
and for mitigative actions during off-normal and emergency operations.

The extent of the application of human factors is based on a tailored approach commensurate with
extent of the human interaction, the overall design effort, and the risk associated with human
performance failures. The majority of the activities required to implement the human factors occur
during the design, construction, and testing phases of the TWRS-P Project.

3.5.1.2 TWRS-P Facility Human Factors Reviews{tc \I4 "3.5.1.2 TWRS-P Facility Human
Factors Reviews}. A TWRS-P Facility human factors specialist conducts human factors reviews
of training, operator capabilities, and designs of the TWRS-P Facility Design Class | and Il SSCs
and functions that are judged to be critical to facility performance and that have a high potential for
human error. These reviews are performed at several stages during the project. The specialist
evaluates work spaces, human-machine interfaces, training, and organizations to determine their
suitability. The specialist considers whether information provided to support human performance is
directly and easily usable or requires processing before decisions are made by the operator. The
specialist also evaluates TWRS-P Facility ongoing and planned initiatives to ensure continuing
human factors assessment and improvements. (Qualifications, expertise, experience, training, and
authorities of the human factors specialist will be established and contained in this section of the
PSAR.)

During the initial phases of the project, the human factors specialist identifies deficiencies and
provides recommendations to better address the human factors principles and processes in these
areas. The TWRS-P Project management is responsible for evaluating the information and the
implementation of recommendations that are needed to incorporate human factors improvements
into the facility.

3.5.2 TWRS-P Facility Human Factors Assessment and Correction of Deficiencies{tc \I3
"3.5.2 TWRS-P Facility Human Factors Assessment and Correction of Deficiencies}

NUREG-1358, Lessons Learned from the Special Inspection Program for Emergency Operating
Procedures: March - October 1988 (NRC 1989a), determined the following:

"When systems are designed to incorporate a human operator as a system component, there
are basic, interdependent factors that must be properly addressed if the system is to perform
its function successfully. These factors are 1) operator capabilities, 2) procedures,

3) facility/equipment design, and 4) training.”
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The interdependency of these and other factors are incorporated into the TWRS-P Facility design
and functions to optimize the human-machine interfaces as discussed below.

3.5.2.1 Operator Capabilities{tc \I4 "3.5.2.1 Operator Capabilities}. Section 4.6, Alntegrated
Safety Analysis Methods(; Section 4.7, AResults of the Integrated Safety Analysisf; and the HAR are
used to identify human actions needed to safely operate the facility. Task analyses are performed
on operations required to maintain the safety functions of the facility and that involve personnel.
This evaluation includes analyzing the demands on the operating personnel in terms of perception,
decision making, and action. The analyses provide an assessment of the feasibility of the
proposed tasks and an input to the design of interfaces to accommodate expected human
capabilities. The results of such task analyses also provide the basis for developing operating
procedures and personnel training.

Personnel with safety responsibilities are provided with expectations for their safety functions.
These expectations include the responsibilities of the operations personnel who monitor and
control facility response to faults as well as the responsibilities of those personnel who perform
tests, maintenance, or other activities. Qualification criteria define the experience, education, and
training required to perform a designated task.

As described in Section 3.4, ATraining and Qualification,d the TWRS-P Project training program is
performance-based. For example, operator training and performance is evaluated by TWRS-P
Facility management throughout the startup testing program. The operator interactions with the
procedures and equipment are evaluated to identify potential human factors problems.

3.5.2.2 Procedures{tc \I4 "3.5.2.2 Procedures}. Human errors are minimized when procedures
are accurate and easy to read and follow. As discussed above, the demands on the operating
personnel in terms of perception, decision making, and action are analyzed to evaluate the
feasibility of the proposed tasks and provide an input to the design of interfaces in accordance with
human capabilities. The task analyses of the processes also support the development of the
operating procedures. Operators and maintenance personnel participate in procedure writing and
the review process. This participation permits the inclusion of operational experience and human
factors considerations into procedures and ensures that operators and maintenance personnel
needs and limitations are carefully considered and incorporated. The validation and verification of
procedures, as discussed in Section 3.9, AProcedures,{ also support the incorporation of human
factors considerations into the procedures.

3.5.2.3 Facility and Equipment Design{tc \I4 "3.5.2.3 Facility and Equipment Design}. The
conceptual and detailed design for the TWRS-P Facility are completed in accordance with TWRS-P
Facility functions, requirements and performance specifications. Section 4.6, Aintegrated Safety
Analysis Methods(; Section 4.7, AResults of the Integrated Safety Analysis@; and the HAR are used
during the design stage to identify and to assess areas of potential hazards and hazardous
situations to the facility workers, the public, and the environment. The process identifies the
various operational steps to be conducted within the TWRS-P Facility and by doing so, considers
human interactions with machines. The analysis identifies both engineered and administrative
mitigating controls. Throughout the facility and equipment design process, careful attention is
given to human factors and ergonomic practices to provide an optimal assignment of functions that
maximize the capabilities of both humans and machines. Appropriate human factors to improve
human performance through enhancements in the work environment and in human-machine
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interfaces are applied on a tailored approach in the design, operation, and maintenance of the
TWRS-P Facility. Verification that human factors issues are incorporated into the TWRS-P Facility
design is an element of the defense-in-depth design process.

The design process includes human factors design analyses that encompass design criteria such
as system performance criteria, safety, cost, training, scheduling, environmental considerations,
physical layout, warning features, communications, and other factors that serve to minimize errors
of omission and commission and to ensure that the operator is able to respond to situations in
which human response is required. Human factors principles are applied at the TWRS-P Facility to
reduce the potential of hazardous situations caused or exacerbated by human error and to
enhance the potential of appropriate and timely human actions to mitigate events. Appropriate and
timely response to adverse conditions or events provide defense-in-depth to the workers, the
public, and the environment.

Designs of control rooms and local control stations ensure that adequate instrumentation and
controls provided clear and unambiguous indications of TWRS-P Facility status so that operators
can detect and correct off-normal conditions. Display systems, panel layouts, and workspace
access for maintenance and the local physical environment designs ensure routine and special
maintenance can be safely completed. The acceptability of instruments placement is confirmed by
constructing a physical or computer mockup of the panels before fabricating the panels. This
mockup ensures that the panels are compatible with human psychology and physical
characteristics and enable the operators to perform their tasks reliably and efficiently.

Not all Design Class | or Il SSCs require a high degree of human-machine interface. For these
less-complex components or systems of the TWRS-P Facility (i.e., systems that do not have a high
potential for human error or require extensive human-machine interfaces), the effort of performing
a formal human factors analysis may outweigh the benefits. Therefore, a less detailed human
factors evaluation is conducted for these portions of the TWRS-P Facility. This less-detailed
human factors evaluation is conducted on the basis of safety importance, complexity, cost, and
degree of humanCmachine interface. These evaluations are performed in accordance with
approved procedures. (Procedures will be developed during Part B.)

BNFL Inc. has an established and comprehensive work management process, as discussed in
Section 3.1, AConfiguration Management,i to ensure that work activities affecting facility operations
are managed safely and effectively. This work management process prevents the implementation
of design changes (i.e., construction and installation) until after the engineering department has
completed the final design. As the facility moves through startup into the operational phase, the
configuration management process ensures that human factors principles and policies are applied
to modifications of SSCs or functions. Human factors principles are applied to the procurement of
new material and services, changes or repairs to existing SSCs, and the integration of the new or
modified system with the original set of operational equipment. Design changes that are completed
after the facility is operational also address human factors elements such as pre-work planning,
training, and procedures that may be affected by the proposed modifications.

3.5.2.4 Personnel Training{tc \I4 "3.5.2.4 Personnel Training}. For training purposes, the
human factors reviews focus on incorporating task analysis information into OJT material and
ensuring that operators are trained and evaluated on this material. As discussed in Section 3.4,
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ATraining and Qualification, the TWRS-P Project training organization applies performance-based
training to specific jobs.

In addition to classroom instruction and OJT operational drills and exercises are an effective means
of training personnel to respond to off-normal conditions and situations. Operational drills and
exercises provide an assessment tool to help management evaluate the staff's response. During
the observation of the operators during training, drills, and exercises, human factors elements are
also considered, to develop potential modifications to the training, the procedures, or the facility.

3.5.2.5 Correction of Deficiencies{tc \I4 "3.5.2.5 Correction of Deficiencies}. As discussed
in Section 3.3, AQuality Assurance,( the design process and the reviews of the design verify the
applications of human factors principles to the design. Identified deficiencies are evaluated to
determine if the design must be changed to address the problem. Human factors deficiencies
identified following the completion of the final design are resolved under the configuration
management process or the corrective action program. Controlling the identification and the
resolution of deficiencies with the two programs ensures that management:s attention is directed
toward the concerns in a timely manner.

3.5.3 Lessons Learned Applications{tc \I3 "3.5.3 Lessons Learned Applications}

The human factors process involves collecting lessons learned from experience in the commercial
nuclear industry, DOE facilities, and from relevant events in other industries. The lessons learned
information is assessed to ensure that any specific failing in the human-machine interaction that
may be applicable to the TWRS-P Facility design are addressed. This process allows the TWRS-P
Facility design team to build on the valuable lessons learned from the experiences of others.

The lessons learned program is initiated during the design and construction phase of the TWRS-P
Project. Initially, the majority of the information is based on the experience BNFL has gained from
similar facilities. As the design matures, the program expands to other industries and DOE
facilities. Before the facility is placed into operation, lessons learned serve as input to: the
TWRS-P Facility safety policy; TSRs and LCRs; training and qualification; and engineering,
operations, maintenance, and other applicable procedures. Applicable human factors lessons
learned are incorporated into various aspects of the TWRS-P Facility design, from the regulatory
requirements and design requirements down to operating procedures and training requirements.

The evaluation of human factors from incidents at the TWRS-P Facility and other facilities are
included in of the lessons learned program that is discussed in more detail in Section 3.7, Alncident
Investigations.@

3.6 AUDITS AND ASSESSMENTS{tc \I2 "3.6 AUDITS AND ASSESSMENTS}

The QA organization evaluates the effectiveness of the TWRS-P Project safety management
program and policies through the implementation of an audits and assessments program. The
audits and assessments program 1) provides for the determination of item and service quality,
requirements compliance, and work performance, and 2) promotes improvement to ensure that the
established level of protection is maintained for the workers, public, and the environment. The
audits and assessments are intended to determine the effectiveness of the implementation of the
quality program and the identification of deficiencies.
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The audits and assessments program encompasses audits, surveillances, independent assess-
ments, management assessments, and performance monitoring. Audits and independent
assessments are performed by designated personnel who are independent of direct responsibility
for performing the activities that they audit or assess. The audit and independent assessment
personnel have authority and organizational freedom from direct pressures resulting from
operational concerns.

3.6.1 General Information{tc \I3"3.6.1 General Information}

The Project Quality Assurance Manager (PQAM) is responsible for the development and the
implementation of the audits and assessments program. During design and construction, the
PQAM reports directly to the Corporate (BNFL Inc. ) Quality Assurance Manager and has direct
access to the TWRS-P Project Manager. The PQAM has the responsibility to verify that the
TWRS-P Project activities are performed in accordance with the applicable regulatory require-
ments, the BNFL Inc. Quality Assurance Program (QAP) (BNFL 1997a), and the codes and
standards specified in the SRD. Additional roles and authorities, e.g., program reviews and stop
work authority, are discussed in Section 2.1, AOrganization and Administration,@ and Section 3.3,
AQuality Assurance.f The structure of the TWRS-P Project organization provides management
control and lines of communications between the prime contractor and principal subcontractors for
guality program activities.

(Changes to the TWRS-P Project organizational structure are expected during the evolution from
this ISAR to the PSAR and the FSAR. Information relative to the QA organization structure, as it
relates to audits and assessments, will be incorporated into Section 3.6 of the PSAR and FSAR.).

The audits and independent assessments are performed in accordance with approved procedures
by qualified and knowledgeable staff in the activity or process being assessed and who have
sufficient authority and freedom from the line organizations to carry out the responsibilities. The
basis for the sampling frequency of TWRS-P Project technical and administrative attributes is
established and factored into the scope and scheduling of audits and assessments.

The TWRS-P Project QA staff conducts periodic audits and independent assessments of
subcontractors and suppliers to ensure that regulatory and contractual obligations are being met
with regard to quality of products or services that could have an adverse effect on workers, public
safety, or the environment.

The results of audits and assessments are documented and reviewed by management having
responsibility in the areas being audited. Corrective actions are developed and implemented and
follow-up action is taken, including a follow-up audit or assessment of deficient areas to preclude
recurrence.

The TWRS-P Project, the subcontractors, and suppliers are subject to the Price-Anderson
Amendments Act (PAAA) provisions contained in 10 CFR 820, AProcedural Rules for DOE Nuclear
Activities.( The deficiencies identified in audits and assessments are evaluated to determine if they
represent a PAAA nuclear safety requirement noncompliance as defined by 10 CFR 820.
Appropriate TWRS-P Project management is informed of the results of the evaluation, and
appropriate action is initiated in accordance with TWRS-P Project procedures.
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The TWRS-P Project staff maintains a continuing interaction with the TWRS-P Project regulator.
The purpose of this communication is to ensure that the regulator is informed and agrees with the
way in which safety conditions are met; that applicable laws and legal requirements are met; that
TWRS-P Project staff is conforming to the DOE-stipulated, top-level safety standards and
principles; the SRD; and that the status and conditions of TWRS-P Project regulatory approvals
are discussed.

A records management system provides for the control of the deficiencies reports, corrective action
reports, and evaluation report of the effectiveness of corrective actions to preclude recurrence.
These deficiencies include those identified as a result of internal and external audits, assessments,
and surveillances; inspections; evaluations; and performance monitoring.

3.6.2 Independent Assessments{tc \I3"3.6.2 Independent Assessments}

Independent assessments are required by 10 CFR 830.120 to measure the effectiveness of
TWRS-P Project program activities in achieving worker and public safety and environmental
protection. The personnel performing the assessments have the authority and freedom from the
line organization to carry out the assigned responsibilities. The independent assessment process
is described in procedures. Independent assessments are performed to identify the following
items:

1)  Work performance and process effectiveness

2)  Off-normal performance and potential problems

3) Improvement opportunities

4)  Effectiveness of corrective actions in preventing recurrence of previous problems.

The scope, type, and frequency of independent assessments performed is based on the following
conditions:

1) Complexity and importance of the activity or process being assessed
2)  Past performance of the activity or process being assessed
3) Performance indicator and trending results

4)  High deficiency rate of technical and administrative areas found by DOE or NRC inspections
at other facilities.

Examples of areas to be assessed include:

1) Health, safety, and environment, safety, and health (e.g., radiation and process safety, fire
protection, and environmental protection), QA, engineering design, development and
maintenance of the TWRS-P Project design basis, configuration management, organizational
interfaces, procurement, operations, maintenance, training, human factors, procedure
compliance, corrective action process, SARs, TSRs, and LCRs.
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2) Hazardous waste management (dangerous waste permit conditions), waste labeling and
handling practices, waste storage, treatment, transportation and manifests, inspection
program, personnel training, and emergency response

3)  Air pollution control (permit or registration conditions, conformance with air emission
standards, and equipment maintenance)

4)  Water pollution control (sanitary and storm water discharge requirements and conditions, spill
prevention and control)

5) Industrial safety, including industrial hygiene and health physics and fire safety (e.qg., training
and awareness, monitoring systems, ventilation systems, equipment maintenance,
emergency response, fire prevention, and fire protection)

6) Walkdowns of the area, including out-of-the-way and limited access areas.

Surveillances of QAP elements (scheduled and unscheduled) are conducted for specific project
activities (e.g., process controls, preparation of deliverables, configuration and document control,
and records management) used to determine compliance of the activities to program requirements.
3.6.3 Audits{tc \I3 "3.6.3 Audits}

Planned, periodic audits are performed to verify compliance with the quality program to determine
the effectiveness of the program. The audits also verify that TWRS-P Facility health, safety, and
environment program, plans, and procedures are in compliance with applicable regulatory or permit
requirements. Documentation of programs and processes at the facility that affect quality are
within the scope of the audits program.

3.6.4 Management Assessments{tc \I3 "3.6.4 Management Assessments}

Management assessments, as required by criterion (b)(3)(l) of 10 CFR 830.120, are conducted
with the direct participation of the manager of the TWRS-P Project organization. Management
assessments address the following:

1) The adequacy of those portions of the QAP for which they are responsible to ensure its
effective implementation

2) Identification of barriers hindering the accomplishment of management objectives, document-
ing response actions, and implementing corrective actions

Management systems and processes included within the scope of a management assessment
include, but are not limited to the following:

1) Effectiveness of project interfaces

2) Information from quality program performance indicators

3)  Staff training and qualification effectiveness

4)  Effectiveness of supervisory oversight and support

5)  Evaluation of the adequacy of resources and personnel to achieve and ensure quality
6) Effectiveness of quality program requirements implementation.
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3.6.5 Performance Monitoring{tc \I3"3.6.5 Performance Monitoring}

Performance monitoring at the TWRS-P Facility verifies that activities are conducted in accordance
with health, safety, and environment programs, plans, and procedures. Performance monitoring is
conducted on an annual basis by a multi-disciplinary team consisting of environmental protection,
industrial safety, process safety, health physics, and the nuclear safety and regulatory staff.
Performance monitoring includes, but is not limited to, reviewing records, plans, and procedures;
observing operations and other activities; and interviewing key personnel. Findings are provided in
written reports with recommendations for improvements, as applicable.

Performance monitoring ensures that high standards of performance are maintained in at least the
following areas:

1) TWRS-P Project site monitoring program

2)  Health and safety program

3) Personnel training program

4)  Hazardous material management and waste tracking systems
5)  Conduct of operations and maintenance

6) Environmental program

7)  Housekeeping.

3.6.6 Lessons Learned{tc \I3"3.6.6 Lessons Learned}

The TWRS-P Project lessons learned program requires the evaluation of information obtained from
the TWRS-P Project audits and assessments program. Information relating to deficiencies
identified is evaluated for incorporation into TWRS-P Project training materials or for presentation
to TWRS-P Project staff by other methods as appropriate (e.g., required reading). (For additional
information, see Section 3.7.8, ALessons Learned.()

3.6.7 Feedback and Trending{tc \I3 "3.6.7 Feedback and Trending}

As described above, deficiencies are used as a lessons learned to feed relevant information back
to appropriate TWRS-P Project staff members to assist in precluding recurrence. Trending of the
information obtained from the audits and assessment program within various performance areas is
used to verify that continuous improvement is being achieved in the TWRS-P Project. If repeat
deficiencies or recurring causes are indicated, prompt follow-up action is initiated to identify
additional corrective action(s) needed to preclude further recurrence. These additional corrective
actions are also tracked to completion and their adequacy is verified to ensure correction of the
problem. The trends are also evaluated for the potential of a programmatic failure. Programmatic
failures are reportable under 10 CFR 820.

3.7 INCIDENT INVESTIGATIONS{tc \I2 "3.7 INCIDENT INVESTIGATIONS}

Incident identification, reporting, and corrective action resolutions assist the TWRS-P Facility
management in taking actions that prevent recurrence of identified problems. In addition, the
TWRS-P Project incident identification and reporting process ensures that the TWRS-P Facility
regulator and TWRS-P Facility management are informed of events and conditions (and their

January 12, 1998



€ BNFL

Ime.

TWRS-P PROJECT
INITIAL SAFETY ANALYSIS REPORT
BNFL-5193-ISAR-01, REV. 0

causes) that could adversely affect the health and safety of workers and the public, quality of work,
security, environment, and operations.

(The incident investigation and reporting process will be developed and implemented for TWRS-P
Facility construction and preoperational testing activities in preparation for operation.)

3.7.1 Organizational Responsibilities{tc \I3"3.7.1 Organizational Responsibilities}

The TWRS-P Facility General Manager is responsible for developing and implementing the incident
identification and reporting process. The General Manager is also responsible categorizing and
reporting of events and conditions. However, the authority to perform specific actions may be
delegated, at the discretion of the General Manager. The TWRS-P Facility staff is responsible for
promptly notifying TWRS-P Facility management of events or conditions that could adversely affect
the health and safety of the public and workers or the quality of work, security, environment, or
operations. Incident identification and reporting involves the discovery (when line management is
informed of a reportable event), categorization, notification, investigation, reporting, and
processing of information related to emergency events and conditions, unusual incidents, and off-
normal incidents associated with the TWRS-P Facility. Emergency events and conditions and
unusual incidents are reported to the regulator. Offnormal incidents are reported to the regulator
at the discretion of the General Manager. All reportable events or conditions are reported to the
TWRS-P Project regulator and the DOE Headquarters Emergency Operations Center (HQ EOC).
Some of these events or conditions are also reported to state, local, or other Federal agencies.
The ES&H organization is responsible for investigating and evaluating the reportable incidents,
preparing and submitting the reports, and trending investigation results and corrective actions.

Emergencies are the most serious incidents and require an increased alert status for onsite
personnel and, in specified cases, for offsite personnel. Required actions are discussed in
Chapter 9.0, AEmergency Management.f An unusual incident is a hon-emergency event or
condition that exceeds the off-normal incident threshold criteria. Off-normal incidents are off-
normal or unplanned events or conditions that adversely affect, or are indicative of degradation in
the safety, safeguards, or security; environment or health protection; performance; or operation of
the TWRS-P Facility. (See Section 3.7.3, ACategorization of Incidents.{)

3.7.2 Incident Identification and Reporting Process{tc \I3 "3.7.2 Incident Identification
and Reporting Process}

This section presents a summary of the more significant aspects of the incident identification and
reporting process. Additional details are presented in Sections 3.7.3 through 3.7.10.

1) The TWRS-P Project process provides the guidance to implement the requirements for the
incident identification and reporting. (The process includes discovering, categorizing,
notifying, investigating, reporting, and processing of incidents and incident reports.)

2) Designated TWRS-P Facility staff are trained on the TWRS-P Facility incident identification
and reporting process requirements, implementing procedures, and applicable lessons
learned from incidents at TWRS-P Facility and similar nuclear or chemical facilities.
(Designation of individuals and training requirements will be developed during Part B.)
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3)

4)

5)

6)

7

8)

9)

10)

11)

12)

Events or conditions are categorized by individuals trained and qualified to make the
determination. The categorization is made as soon as practicable after identification, but
within 2 hours following discovery of the event or condition.

Immediately following discovery of a reportable event or condition, TWRS-P Facility man-
agement ensures that immediate responses are taken to stabilize or return the TWRS-P
Facility to a safe condition promptly notifies the TWRS-P Facility General Manager (or
designee) and appropriate line management and records appropriate information pertaining
to the incident for the investigation process.

For an incident that indicates a potential inadequacy of previous safety analysis as defined in
an approved safety analysis report or that indicates a possible reduction in safety margins as
defined in the TSRs, actions are taken to place or maintain the facility in a safe state and a
safety evaluation is performed. The completed safety evaluation is submitted to the regulator
prior to removing any operational restrictions initiated in response to the incident.

The TWRS-P Facility regulator and HQ-EOC are informed as soon as practicable following
discovery of a potential emergency event or condition. In all cases, this is within 15 minutes
following an event or condition categorized as an emergency or within 2 hours after
categorization of an event or condition as an unusual incident.

Appropriate emergency response personnel are notified. Emergency notifications of
personnel are discussed in Chapter 9.0, AEmergency Management.(

A notification report is submitted, as soon as practical, but in all cases, before the close of the
next business day from the time of the categorization (not to exceed 80 hours). This
notification report is a hard copy or an electronic copy discussed in Section 3.7.7, AReporting
and Processing Database.(

An update report is required if the event or condition is categorized as an emergency. The
update report is submitted, as soon as practicable, but in all cases, before the close of the
next working day from the time of recategorization of the event or condition (not to exceed 80
hours). The update report includes justification for the change in the category.

The final report is submitted, as soon as practical, but within 45 calendar days following the
initial categorization of the incident. The final report includes identifies the root cause of the
event or condition, determines and schedules corrective actions, and identifies lessons
learned.

An evaluation is performed in a timely manner to determine if the incident represents a
possible Price-Anderson Amendments Act PAAA nuclear safety requirement noncompliance
in accordance with 10 CFR 820, AProcedural Rules for DOE Nuclear Activities.§ TWRS-P
Facility management is informed of the results of the evaluation and appropriate actions
initiated.

A tracking and trending evaluation is initiated, commensurate with a tailored approach, to
identify any adverse trending results indicative of a potential programmatic failure.
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13) Reporting requirements of various state and Federal agencies are contained in Section
3.7.4, AState and Federal Agency Notifications.@ (Specific TWRS-P Project reporting
requirements to state and Federal agencies will be identified in the TWRS-P Facility FSAR.)

14) The incident reports are evaluated for inclusion in the lessons learned program.

15) Notification reports, update reports, final reports, investigation reports, and supporting
documentation are maintained in accordance with Section 3.8, ARecords Management.(

3.7.3 Categorization of Incidents{tc \I3 "3.7.3 Categorization of Incidents}

If an event or condition is not categorized as an emergency, it is categorized as an unusual incident
or an off-normal incident. Example of events or conditions considered to be unusual incidents or
off-normal incidents at the TWRS-P Facility are presented in Table 3-3. If categorization is not
clear or the incident exceeds the threshold of more than one criterion, the incident is categorized at
the higher level considered. The selected category is subsequently changed to a higher or lower
category as additional information is obtained or as the event progresses.
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Table 3-3. Unusual and Off-normal Incident Examples (Sheet 62)

Groups of
Categorized Sub-Groups Unusual Incidents Off-normal Incidents
Incidents
Facility Nuclear criticality Violation of the double contingency | Any nuclear criticality safety
Condition safety criticality specifications such that no | violation or infraction of

valid controls are available to
prevent a criticality accident

procedures not covered by other
reporting criteria

Fires, unplanned
chemical reactions,
and explosions

Any fire, unplanned chemical
reaction, or explosion damaging
licensed material or damaging any
device, container, or equipment
containing licensed material

Any fire or explosion not required
to be reported as an unusual
incident that activates a fire
suppression system or disrupts
normal facility operations

Any unplanned
incident that results in
the safety status or the
licensing basis or
process being
seriously degraded

Any operation or condition
prohibited by the Technical Safety
Requirements (TSRs)

Any event or condition that alone
could prevent the prevention or
mitigation of an accident

Discovery of a condition that
leads TWRS-P Facility to limit
facility operations, either
self-imposed or because of the
identification of a potential
degradation of the licensing
basis; this includes operation or
condition prohibited by the
Licensee Controlled
Requirements (LCRs)

Facility in a degraded
or unanalyzed
condition

Any event or condition during
operation or shutdown that results
in the facility being seriously
degraded or being in an unanalyzed
condition that significantly
compromises safety of the public,
or outside the design basis for the
protection of the public

Any event or condition during
operation that results in the
facility being seriously degraded
or being in an unanalyzed
condition that significantly
compromises safety of the
workers, or outside the design
basis for the protection of the
worker.

Spread of radioactive
contamination or loss
of control of radio-
active material

Identification of radioactive
contamination offsite in excess of
100 times the surface
contamination levels specified in
Table 5-3 that has not been
previously identified and formally
documented

In an uncontrolled area an
unplanned spill of liquids (in
excess of one gallon)
contaminated with radioactive
material in concentrations greater
than ten times the values in 10
CFR 20, Appendix B, Table 2,
Column 2

A deficiency such that

a structure, system or

component (SSC) vital
to safety or program

Failure or performance degradation
of any Design Class | or Il SSC that
prevents satisfactory performance
of the design function when it is

Failure or performance

degradation of a Design Class |
or Il SSC when the equipment is
not required to be operable or in
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Table 3-3. Unusual and Off-normal Incident Examples (Sheet 62)

Groups of
Categorized
Incidents

Sub-Groups

Unusual Incidents

Off-normal Incidents

performance does not
conform to stated
safety criteria and
cannot perform its
intended function

required to be operable or in
operation and results in a
significant performance
degradation

operation, that could have
resulted in a significant
performance degradation of a
facility or process

Violation of
procedures (including
maintenance
requirements and
system lineups) or in-
adequate procedures,
either of which result
in adverse effects on
performance, safety,
or reliability

Maintenance performed on Design
Class | or Il SSCs without meeting
the required facility conditions for
unavailability resulting in a
significant performance
degradation.

Incorrect maintenance on or
unauthorized modifications to
Design Class | or Il SSC required
to be operable or in operation.

Operations

Actuation of Design Class | or Il
SSC or their alarms resulting from
an actual unsafe condition.
Inadvertent alarms are not required
to be reported unless an actuation
of a Design Class | or Il SSC occurs
and the actuation is considered
significant as defined by the
approved facility procedures.
Actuation of continuous air
monitoring systems identified as
Design Class | or Il equipment do
not have to be reported if their
actuation was found to be the result
of radon-thorium effects on the
system or their actuation is
expected because of maintenance
tasks and other planned operations
in the facility where the potential for
release of radioactivity is
anticipated to occur and the facility
workers and co-located workers are
appropriately protected.

Spontaneous actuation of Design
Class | or Il SSC when no actual
unsafe condition existed.

Environmental

Radionuclide
releases

Release of a radioactive material
that violates environmental
requirements in state or Federal
permits or regulations

Any release of radioactive
material to controlled or
uncontrolled areas that is not part
of normal monitored release and
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Table 3-3. Unusual and Off-normal Incident Examples (Sheet 62)

Groups of

Categorized Sub-Groups Unusual Incidents Off-normal Incidents
Incidents

exceeds 50% of a
Comprehensive Environmental
Response, Compensation, and
Liability Act (CERCLA) reportable
quantity specified for such
material according to 40 CFR 302

Release of hazardous
substances, regulated
pollutants or oil

Release of a hazardous substance
or regulated pollutant that exceeds
a CERCLA reportable quantity
according to 40 CFR 302 and 40
CFR 355 for chemicals and
extremely hazardous substances or
exceeds a Federally permitted
release by a reportable quantity

Release of a hazardous
substance or regulated pollutant
to controlled or uncontrolled
areas that is not part of a normal,
monitored release and exceeds
50% of a CERCLA reportable
quantity as specified for such
material according to 40 CFR 302

Discovery of
hazardous material
contamination

Discovery of onsite or offsite
contamination resulting from
operations that does not represent
an immediate threat to the public
but exceeds a reportable quantity
for such material according to 40
CFR 302

Discovery of onsite contamination
due to operations that exceeds
50% of a reportable quantity for
such material according to

40 CFR 302

Ecological resources.

Any incident causing significant
impact to any ecological resource
for which the DOE is a trustee (i.e.,
destruction of a critical habitat,
damage to a historic/archeological
site, or damage to wetlands)

N/A

Agreement and
compliance activities.

Any incident under any agreement,
or compliance area that requires
notification of a regulatory agency
(other than the TWRS-P Project
regulator) within 4 hours or less, or
triggers any outside regulatory
agency action level

Any agreement, compliance,
remediation or permit-mandated
activity for which formal
notification of enforcement has
been received from the relevant
regulatory agency that a site or
facility is considered to be in
noncompliance with a schedule
or requirement (e.g., Notice of
Violation, Notice of Deficiency,
Notice of Intent to Sue, and other
types of enforcement actions)
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Table 3-3. Unusual and Off-normal Incident Examples (Sheet 62)

Groups of
Categorized Sub-Groups Unusual Incidents Off-normal Incidents
Incidents
Personnel Occupational iliness | Any incident because of TWRS-P Any occupational illness or injury
Safety and injuries Facility operations resulting in a that results in-patient
fatality or terminal injury or iliness hospitalization
Vehicular/ transpor- Any vehicular incident resulting in Any vehicular incident with injury
tation accident fatalities or terminal injuries lies resulting in a lost workday
Safety concerns Design Class | or Il SSC damage or | Unapproved use of flammable,
personal injury due to the toxic, explosive, corrosive, or
unapproved use of flammable, other unsafe or dangerous
toxic, explosive, corrosive, or other | processes, chemicals, materials,
unsafe or dangerous processes, or methods not in accordance
chemicals, materials, or methods | with standard operating
not in accordance with standard procedures or work plans
operating procedures or work plans
Personnel Radiation exposure Determination of a dose that Any single occupational exposure
radiation exceeds the limits specified in that exceeds an expected
protection Table 5-1 (for onsite) or 40 CFR exposure $100 mrem

41.62 or 40 CFR 191.04 (for offsite
exposures to a member of the
public)

Personnel
contamination

Any single incident resulting in the
contamination of five or more
personnel or clothing (excluding
protective clothing) at a level
exceeding the values in Table 5-3,
the contamination level will be
based on direct measurement and
not averaged over 100 cm?

Any measurement of personnel
or clothing contamination
(excluding protective clothing) at a
level equal to or exceeding five
times the values in Table 5-3, the
contamination level will be based
upon direct measurement and
not averaged over 100 cm?

Injured personnel

Transportation of injured potentially
contaminated individual offsite for
treatment of injuries

N/A

Safeguards and
Security

Criminal acts

Criminal acts at the TWRS-P Facility

involving:

1) bomb-related incidents, includ-
ing location of a suspicious
device or a noncredible bomb
threat

2) anoncredible terrorist threat

3) anoncredible sabotage threat

Onsite felony conspiracies (i.e.,
blackmail, fraud, embezzlement,
extortion, and forgery) not
involving classified information
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Table 3-3. Unusual and Off-normal Incident Examples (Sheet 62)

Groups of
Categorized
Incidents

Sub-Groups

Unusual Incidents

Off-normal Incidents

Substance abuse

Discovery of the prohibited use,
possession or involvement of
illegal drugs or alcohol by
personnel that may affect the
operation of Design Class | or Il
SSCs

Discovery of the prohibited use,
possession or involvement of
illegal drugs or alcohol by
personnel that may affect
TWRS-P Facility operations,
including detection of personnel
not fit for duty attributable to the
use of alcohol or illegal drugs

Demonstrations or
protests

Disruptive activities impeding
vehicular or employees' access or
egress.

Lawful activities warranting
deployment of additional
protective measures

Firearms Unauthorized firearms discharge Unauthorized firearms discharge
resulting in personnel injury resulting in no personnel injury

Other security Unauthorized use, possession, Onsite death of personnel by

concerns alteration, or theft of a security unnatural causes (e.g., suicide,

badge, credentials, shield, or other
form of official identification (to
include blank badge stock/forms) to
gain access to the facility

drug overdose)

Transportation

Transportation of
hazardous materials

Any packaging or transportation
activity (including loading,
unloading, or temporary storage)
involving the offsite release of
radioactive material, etiologic
agents, a reportable quantity of
hazardous substance, or marine
pollutants

Any packaging or transportation
activity involving:

1) the offsite release of
nonradioactive hazardous
material or any quantity of
hazardous waste

2) the onsite release of radio-
active materials, etiologic
agents, hazardous sub-
stances, hazardous waste, or
marine pollutants

Value Basis
Reporting

Defective item,
material, or service

Failure of a Design Class | or Il
SSC attributed to use of defective or
counterfeit components

Discovery of any actual or
potential defective item, material,
or service in any application
whose failure could result in a
substantial safety hazard.
Examples include the identifica-
tion of counterfeit components
found in
1) cranes and elevators - items
used in the load bearing path
of the crane or elevator
2) nuclear applications such as:
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Table 3-3. Unusual and Off-normal Incident Examples (Sheet 62)
Groups of
Categorized Sub-Groups Unusual Incidents Off-normal Incidents
Incidents
- valves or components
used to contain radioactive
fluids or high pressure
steam or fluids
- refurbished molded case
circuit breakers supporting
Design Class | or Il SSCs
Facility Status Any unplanned event | The initiation or completion of a The initiation or completion of a
or condition that re- shutdown of the facility required by | shutdown of the facility required
sults in shutting down |a TSR by an LCR
the facility, significantly
curtailing operations
Cross-Category | A series of related Events determined by the TWRS-P | Events determined by the
Items incidents when taken | Facility General Manager TWRS-P Facility General
individually do not Manager
warrant reporting
under preceding
criteria but when taken
collectively are
considered significant
enough to warrant
reporting

3.7.4 State and Federal Agency Notifications{tc \I3 "3.7.4 State and Federal Agency
Notifications}

Notifications to state or Federal agencies of incidents affecting state or Federal permits or
regulations are made in accordance with the requirements contained in the TWRS-P Facility
Environmental Report (BNFL 1997c) or applicable permitting documents. However, in some cases,
an incident report to the TWRS-P Facility regulator and HQ-EOC may also be required in addition
to the state or Federal agency reporting requirements. Examples include releases that exceed the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) reportable
guantity; the Emergency Planning and Community Right-to-Know Act (EPCRA) reportable quantity;
Washington State Department of Ecology (Ecology) hazardous substance limits; or environmental
permit limits.
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3.7.5 Incident Investigation Process{tc \I3"3.7.5 Incident Investigation Process}

An incident investigation team is established for incidents that have the potential to result in a
major accident or a release of hazardous or radioactive material from the controlled area. The
team consists of at least one person knowledgeable in the process involved, including a
subcontract employee if the incident involved work of the subcontractor, and other persons with
appropriate knowledge and experience to thoroughly investigate and analyze the incident. A report
is prepared at the conclusion of the investigation. The report is reviewed with all affected
personnel whose job tasks are relevant to the incident findings. The incident report includes as a
minimum:

1) Date of incident

2) Date investigation began

3) A description of the incident

4)  The factors that contributed to the incident

5)  Any recommendations resulting from the investigation.

A system is established to promptly address, resolve, and document the incident report findings
and recommendations.

The incident categorization is one factor used in determining the extent of the incident investigation
in terms of the size of the investigation team, its independence, and the depth of the root cause
analysis. By this process, the extent of the incident investigation is tailored to the consequences of
the event or the potential consequences of a Anear miss.§ For example, by tieing the incident
investigation to the event categorization, an increasing level of investigation is applied to the
following events; 1) a hazardous substance release that exceeds 50% of a CERCLA reportable
guantity, 2) a chemical release that violates environmental requirements in state or federal permits,
and 3) a chemical release that had reported affects on co-located workers.

The categorization process is not the only factor that determines the extent of incident investiga-
tion. For example, incidents that are repeat occurrences will receive more in-depth investigation, in
part, to determine the reason for ineffectiveness of the corrective actions. Where repeat incidents
or recurring causes are indicated, prompt follow-up action is initiated to identify additional
corrective actions needed to preclude recurrence. These additional corrective actions are tracked
to completion and their adequacy verified to ensure correction of the problem. An evaluation is
also conducted for repeat occurrences to determine if the trend represents a programmatic failure
reportable under 10 CFR 820.

The investigative process is used to gain an understanding of the incident, its causes, and
corrective actions necessary to prevent recurrence. The steps used in the incident investigation
process are summarized below.

1) The scope and depth of analysis of a particular incident is tailored to the significance of the
incident.

2) If the investigative process warrants a team investigation as determined from the evaluation
above, at least one member of the investigative team is assigned from the organization most
closely involved with the activities that were ongoing at the time of the event or incident. This
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member provides detailed firsthand knowledge of the performance of the activities. Other
members are independent, and all members are knowledgeable of facility design and
operations, or are experts in safety (industrial or process). There is no retribution for
participating on the team.

3) Atleast one member is formally trained in at least one of the various industry-accepted
methods of incident investigation and cause determination.

4)  The team investigates the event, identifies underlying causes, formulates corrective action
recommendations, and documents the results of the investigation.

5)  The incident investigation process, its implementation, and its effectiveness are reviewed
periodically by the TWRS-P Project Safety Committee (see Section 2.2, ASafety Committees()
or by audits or assessments (see Section 3.6, AAudits and Assessmentsf).

3.7.6 Reporting and Processing System Database{tc \I3"3.7.6 Reporting and Processing
System Database}

The centralized DOE electronic database (Occurrence Reporting and Processing System [ORPS])
for notification reports update reports and final reports is used to document and distribute the
information regarding the investigation of reportable events or conditions. The ORPS database is
updated to reflect the current status of corrective actions identified in the final report.

3.7.7 Corrective Action Determination{tc \I3 "3.7.7 Corrective Action Determination}

Causes of incidents (including root, direct, and contributing causes) are classified into several
broad categories and various subcategories (to be identified during Part B). The causes of the
incidents are trended and evaluated to determine if the problem is programmatic. (The process will
be developed during Part B.)

3.7.8 Lessons Learned{tc \I3"3.7.8 Lessons Learned}

The TWRS-P Project lessons learned program evaluates TWRS-P Facility incidents and also
evaluates lessons learned, events, deficiencies, and similar information from other DOE sites, the
commercial nuclear power industry, and relevant events in other technical domains. The sources
of lessons learned occurrences and conditions include, but are not limited to, NRC documents,
Hanford, Savannah River, and Sellafield Sites internal lessons learned, Occupational Safety and
Health Administration (OSHA) safety bulletins, operational readiness review (ORR) final reports,
and DOE operating experience weekly summaries.

The TWRS-P Facility (position title to be determined in Part B) coordinates the distribution of
lessons learned to the appropriate organizations or individuals within the facility. Information
relating to incidents is then evaluated and fed back to the training organization for incorporation
into TWRS-P Facility training materials or for presentation to TWRS-P Project staff by other
methods as appropriate (required reading for example). If applicable, safety and hazards analyses
are reviewed and revised, procedures are modified, maintenance practices are changed, and
TSRs, ISARs or FSARSs, or LCRs are revised to incorporate lessons learned that should avoid a
recurrence of an adverse work practice or operating experience and lead to improved operations.
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3.7.9 Feedback and Trending{tc \I3"3.7.9 Feedback and Trending}

As described above, incidents are used as a lessons learned to feed back relevant information to
appropriate TWRS-P Facility staff members to assist in precluding recurrence.

Trending of incident information, within various performance areas, is also used to determine if
continuous improvement is being achieved in the TWRS-P Project. If repeat incidents or recurring
causes are indicated, prompt follow-up action is initiated to identify additional corrective actions
needed to preclude recurrence. These additional corrective actions are tracked to completion and
their adequacy is verified to ensure the correction of the problem.

An evaluation is also conducted to determine if the trend represents a programmatic failure
reportable under 10 CFR 820 (see Section 3.7.2 Alncident Identification and Reporting Process().

3.8 RECORDS MANAGEMENT({tc \I2 "3.8 RECORDS MANAGEMENT}

The policy for the TWRS-P Project records management system is presented in
BNFL-5193-QAP-01, Tank Waste Remediation System Privatization Project Quality Assurance
Program (BNFL 1997a). The QAP, Section 4.0, ADocuments and Records,{ provides the
responsibilities and requirements to control documents and records of quality affecting activities.

The QAP defines the terms document and records. A document is recorded information that
describes, specifies, reports, certifies, requires, or provides data or results. Documents are
prepared, reviewed, approved, issued, and revised to prescribe processes, specify requirements
and establish design. The TWRS-P Project records are completed documents or other media that
provide objective evidence of the quality of an item, service, or process. The records management
system established for the TWRS-P Project is consistent with the schedule for accomplishing work
activities. Records are specified, prepared, reviewed, approved, stored, and maintained in
accordance with approved TWRS-P Project implementing procedures and instructions (to be
developed during Part B). Measures are established to ensure that records are legible,
identifiable, retrievable, and protected against damage, deterioration, or loss. The records
management system controls are not applicable to documents of work in progress until they are
completed (i.e., when the documents become records).

3.8.1 Organization and Administration{tc \I3"3.8.1 Organization and Administration}

(Records management specialists, and other key personnel having responsibility for managing
TWRS-P Project records will be identified. Their responsibilities, qualifications, and training will be
described in the PSAR for implementation of QA records related to activities important to safety and
protection of the environment.)

(Organizational responsibilities to ensure that activities affecting the quality of Design Class | and 1l
activities are prescribed by documented instructions, procedures, and drawings, and accomplished
through implementation of these documents will be described in the PSAR.)
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The TWRS-P Project QA Manager is responsible for verifying that the records management system
meets the applicable requirements. This verification by the QA organization is conducted
assessments and audits program. The assessments by the QA organization also evaluate the
effectiveness of the records management system. (Section 3.3, AQuality Assurance,i and Section
3.6, AAudits and Assessments,i present additional details of these audit and assessment activities.)

3.8.2 Types of Records{tc \I3"3.8.2 Types of Records}

Design specifications, design documents, procurement documents, procedures, and other
controlled documents specify QA records that need to be generated, supplied, and maintained.

For example, controlled design documents specify the design records to be generated, supplied, or
maintained as a result of activities prescribed in those documents.

QA records furnish evidence of the quality of items or activities affecting quality for the TWRS-P
Project in the design, construction, operation, and deactivation of the TWRS-P Facility. Records
include design records; records of use; results of reviews, inspections, tests, surveillances, audits,
and assessments reports; monitoring of work performance; materials analyses; and other similar
documentation. The records also contain data such as qualifications of personnel and equipment.
Similarly, inspection and test records identify the inspector or data recorder, type of observation,
date and results, evidence as to acceptability of results, and action taken for any noted
deficiencies.

Table 3-4 provides examples of records that are maintained by the records management system.
(This guidance will become more specific as the project moves from design and construction to the
operations phase.)
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Table 3-4. Safety Management Records (Sheet 72)

Subject Records

Licensing basis C Integrated Safety Management Plan

C Safety Requirements Document

Radiation Exposure Standard for Workers Under Accident
Conditions

Preliminary Safety Analysis Report

Final Safety Analysis Report

Technical Safety Requirements

Licensee Controlled Requirements

Quality Assurance Plan and Implementation Plan

Radiation Protection Program

Emergency Plan

Safety Evaluation Reports

Written communication with the regulator

Safety analyses

Environmental Radiation Protection Program

(ep]

Design Major plant item list

Software verification and validation

Equipment and system testing requirements

Equipment qualification requirements

Facility and equipment description and drawings

Design criteria and basis for Design Class | and Il structures,
systems, and components (SSC)

Records of facility changes and associated integrated safety
analyses

Specifications for Design Class | and Il SSCs

[er BN e BN o> B o> i o B <> BN I o> B ob N o> BN b I o> B o> i o B o> BN ob BN o BN @p }

(ep]

Records of site characterization measurements and data
Construction procedures

Inspection and test records

Construction material certifications

Calibration and test records

Nonconforming condition reports and closure records
Procurement specifications

Craft qualification records

Environmental monitoring data

Construction

Management Organization
and Administration

Procedures with safety implications

Performance plans

Employee concerns program, discipline, and employee action
records (for protected activities)

Evidence of deliberate misconduct

C Organization charts, position statements, training, and

qualification records
C Safety and health compliance records, medical records, and
personnel exposure records

O OO DO OO OO OO

(ep]
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Table 3-4. Safety Management Records (Sheet 72)

Subject

Records

Safety statistics and trends
Incident reports

Operations

OO OO OO OO O

Startup test results

Operating logs

Maintenance records

Calibration and testing data

Material balance, inventory, transfer, and disposal records

Material storage records

Facility operating procedures

Change control records for Design Class | and Il procedures

Operator aids (e.g., charts and drawings used to assist
operator in performing job)

Training records

Special test records

Corrective action determination and closeout reports

Unreviewed safety question screening and evaluation reports

Records pertaining to disposal of radioactive and mixed wastes

Integrated Safety Analysis

OO OO OO

(ep]

Integrated Safety Analyses and supporting data, analyses,
calculations, and documents

Change control records for Design Class | and Il changes to
facility

List of Design Class | and Il SSCs

Methodology for setting acceptable safety limits and controls
(including nuclear criticality safety)

Fire hazard analysis

Initial Safety Analysis Report

Hazard Analysis Report

Process Hazards Analysis

Radiation Safety

O OO OO O OO

Radiation protection (and contamination control) records

Radiation work permits

Radiation protection training records

Records pertaining to radiological process incidents, unusual
incidents, and accidents

Nuclear Criticality Safety

[ep]

Nuclear criticality control procedures and statistics*

Records pertaining to nuclear criticality incidents, unusual
incidents, and accidents*

Records pertaining to nuclear criticality safety analyses

Chemical Safety

Chemical process safety procedures

Records pertaining to chemical process inspections, audits,
investigations, and assessments

Records pertaining to chemical process incidents, unusual
incidents, and accidents

Chemical process safety reports and analyses
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Table 3-4. Safety Management Records (Sheet 72)
Subject Records

C Chemical process safety training

Fire Safety C Hot-work permits and fire-watch records

C Records pertaining to inspection, maintenance, and testing of
fire protection equipment

C Records pertaining to fire protection training

C Prefire emergency plans

Emergency Management C Review of emergency plan from outside emergency response
organizations and supporting entities

C Memoranda of understanding with outside emergency response
organizations

C Records pertaining to the training of personnel involved in
emergency preparedness functions

C Emergency drill and exercise records

C Records pertaining to inspection and maintenance of
emergency response equipment and supplies
Environmental Protection C Environmental release and monitoring records
C Environmental Report
C Environmental Permits (e.g., air, water, and waste)
C Environmental Impact Statement and Record of Decision
C Environmental monitoring data
Occupational Safety and C Material Safety Data Sheets
Health C Training records of staff and contract employees
C Inspection and testing reports
C Equipment deficiency reports and resolution
Deactivation and C Deactivation records
Decommissioning C Incident reports to support decommissioning (e.g., radiological
and chemical spills)
Quality Assurance C Training and qualification/certification records

C Audit and assessment procedures and reports

C Nondestructive testing procedures, calibration data, and test
results

C Calibration results

C Nonconforming condition reports and closure documentation

C Procurement documentation

C Supplier assessments and vendor inspections

C Project review of vendor drawings

C Certified vendor information

C Reports of suspect, fraudulent, or counterfeit materials or

services

* Criticality analysis may show these records to be unnecessary.

3.8.3 Records Handling Procedures{tc \I3 "3.8.3 Records Handling Procedures}
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Project Administration and Controls has the responsibility and authority for records management
system activities including the following tasks:

1) Identifying records to be retained and time of retention

2) Identifying approvals required for disposal of records

3) Identifying records requiring controlled access and controls to be provided
4)  Protecting records from loss, tampering, or theft, and during an emergency
5)  Maintaining the records management system.

A Records Inventory and Disposition Schedule (RIDS) system is implemented to file project
records. Procedures (..to be developed in Part B..) describe records management processes for
the validation; indexing, identification, and retrieval; distribution; classification; retention; correction;
receipt; and readability and useability. Summaries of record-handling procedures for the TWRS-P
Project are provided in the following sections.

3.8.3.1 Validation{tc \I4 "3.8.3.1 Validation}. Documents are valid records when stamped,
initialed, or signed and dated by authorized personnel or otherwise authenticated. Authentication,
or validation, involves reviewing the document to ensure that the information appearing in the
document is accurate and complete and that no additional entries are made unless subjected to a
formal change control process. These records may be originals or legible reproductions.

3.8.3.2 Indexing, Identification, and Retrieval{tc \I4 "3.8.3.2 Indexing, ldentification, and
Retrieval}. Records are indexed in the RIDS that include record retention time and location of the
record within the records management system. The records indexing system provides sufficient
information to associate the record with the item or activity to which it applies. This information
ensures that an item or activity has a complete file and facilitates retrieval of a record. Record
retrieval is controlled by procedure (to be developed during Part B) for activities such as handling
and control provisions for various kinds and sets of record, and the types of recording media that
compose the materials accounted for in the records management system.

3.8.3.3 Distribution{tc \I4 "3.8.3.3 Distribution}. The distribution, handling, and control
appropriate for each type of record is performed in accordance with approved procedures (to be
developed during Part B). Standard distribution lists are augmented by the addition of specific
personnel or organizations affected by the record.

3.8.3.4 Classification and Retention{tc \I4 "3.8.3.4 Classification and Retention}. Records
are classified and retained as lifetime or nonpermanent in accordance with the criteria provided
below. The classification is also commensurate with the importance to safety of the specific record.

1) Records classified and retained as lifetime records meet one or more of the following criteria:

a) Those which would be of significant value in demonstrating capability for safe operation,
deactivation, and decommissioning

b)  Those which would be of significant value in maintaining, reworking, repairing,
replacing, or modifying the facility
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c)  Those which would be of significant value in determining the cause of an accident or
malfunction of an item

d)  Those which provide required information for in-service inspections

e) Those which substantiate development or decisions involving safety, health, and the
environment

f) Those which provide evidence of conformance to codes, standards, specification(s),
regulations, and other mandatory requirements.

2)  Nonpermanent records are those required to show evidence that an activity was performed in
accordance with the applicable requirements but need not be retained for the life of the item
because the records do not meet the above criteria for lifetime records. Disposition of
nonpermanent records is in accordance with applicable regulations, contract requirements,
and organizational policies and procedures.

3.8.3.5 Corrections{tc \I4 "3.8.3.5 Corrections}. Records are corrected in accordance with
procedures (to be developed during Part B) that provide for appropriate review or approval by the
originating organization. The correction includes the date and identification of the person
authorized to make such corrections, with a single line drawn through the deleted text.

3.8.3.6 Record Receipt{tc \I4 "3.8.3.6 Record Receipt}. Records Management, (..Records
management specialists, and other key personnel having responsibility for managing TWRS-P
Project records, will be identified and their responsibilities, qualifications, and training described in
the PSAR for implementation of QA records related to activities important to safety and protection
of the environment...) responsible for receiving the records, provides protection from damage or
loss during the time records are in their possession. Project Administration and Controls is
responsible for organizing and implementing a system for record receipt control for permanent and
temporary storage to ensure adequate permanent and temporary storage. The TWRS-P Facility
record processing center uses one-hour, fire-rated, Underwriters Laboratory-approved containers
for storage of records following receipt.

The RIDS, which is the record receipt control system, includes the following:

1) A method for designating the required records

2) A method for identifying the records received

3)  Procedures for receiving and inspecting incoming records

4) A method for submitting completed records to the storage facility without unnecessary delay.

The control system permits a current and accurate assessment of the status of records during the
receiving process.
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3.8.3.7 Readability and Useability{tc \I4 "3.8.3.7 Readability and Useability}. Readability
and useability of the records, including computer codes and computerized data, are protected and
maintained while in storage.

3.8.4 Record Storage and Protection{tc \I3 "3.8.4 Record Storage and Protection}

Records are stored in a predetermined locations that meet the requirements of applicable
standards, codes, and regulatory agencies.

(The PSAR will describe the location(s) and physical characteristics of the records storage areas to
ensure protection and preservation in legible, identifiable, retrievable, usable form, including
protection of the stored records from loss, theft, tampering, unauthorized access, damage, or
deterioration in normal times and during and after emergencies for their designated lifetimes.)
3.8.4.1 Storage{tc \I4"3.8.4.1 Storage}. Records storage includes the following requirements:

1) A description of the storage facilities including the types of repositories used (i.e., single,
alternate, temporary, or dual) and the requirements met

2)  The filing system used

3) A method for verifying that the received records are in agreement with the transmittal
document, and that the records are legible and reproducible

4) A method for verifying the records are those designated and are traceable to the item or
activity to which the record applies

5)  The rules governing access to and control of the files

6) A method for maintaining control of, and accountability for, records removed from the storage
facility

7) A method for filing supplemental information and disposing of superseded records

8) Storage methods to provide retrieval of information in accordance with planned retrieval times
based on record type

9) A method for replacing, restoring, or substituting lost or damaged records.
3.8.4.2 Protection{tc \I4 "3.8.4.2 Protection}. To facilitate preservation of records in storage:
1) Features in the storage arrangement prevent damage from moisture or temperature.

2) Records are placed in holders and stored in metal file cabinets, protective containers, or on
shelving.
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3) Special processed records (e.g., radiographs, photographs, negatives, microfilm, and
magnetic media) are preserved to prevent damage from excessive light, stacking,
electromagnetic fields, temperature, or humidity.

Records are stored in facilities maintained in a manner that minimizes the risk of damage or
destruction from:

1) Natural disasters such as winds (and associated missiles), floods, or fires
2)  Environmental conditions such as high and low temperatures and humidity
3) Infestation of insects, mold, or rodents

4)  Larceny and vandalism.

3.8.5 Records Maintained by Suppliers{tc \I3 "3.8.5 Records Maintained by Suppliers}

Each supplier is responsible for implementing portions of the records management system as it
applies to the supplier=s scope of work. Specific responsibilities for identifying, preparing,
validating, authenticating, logging, indexing, reviewing, classifying, correcting, safekeeping, storing,
protecting, transmitting, distributing, retaining, dispositioning, and tracking when not in storage are
described in procedures (to be developed during Part B). The TWRS-P Project coordinates
activities between organizations to ensure consistent processing of records.

Records maintained by a supplier, at the supplier's facility or other location(s), are accessible to
TWRS-P Project personnel. Records accumulated at various locations before transfer are made
accessible to the project directly or through the procuring organization.

Suppliers' nonpermanent records will only be disposed of after the following conditions are
satisfied, as applicable :

1)  Approval requirements for items released for shipment
2)  Regulatory requirements

3) Operational status permits

4)  Warranty considerations

5)  Purchase requirements.

The QA records are generated by suppliers to TWRS-P Facility. Each supplier prepares,
validates, authenticates, and corrects their record, and records from their suppliers, if any. Such
records are transmitted to TWRS-P Facility through a formal transmittal by the responsible supplier
representative.

The TWRS-P Project is responsible for performing final identification, logging, indexing, reviewing,
classifying, safekeeping, storing, protecting, transmitting, distributing, retaining, conducting
retrieval maintenance, and tracking of required supplier records.

3.9 PROCEDURES{tc \I2 "3.9 PROCEDURES}

All TWRS-P Project activities that affect safety are carried out in accordance with formally
documented manuals, procedures, or instructions. The role of this system of documents is to
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provide a formal unequivocal means of communications within and between organizational groups.
These documents accomplish the following functions:

1) Promulgate regulatory requirements and high-level policy to operational and service
organizations

2) Direct how functional area activities should be conducted to achieve safety

3) Direct how to consistently and predictably operate and maintain the facility, systems, and
equipment effectively and safely

4)  Direct how to respond to process abnormalities and other emergency conditions
5)  Transfer short-term information between groups at the working level.
3.9.1 General Information{tc \I3"3.9.1 General Information}

The TWRS-P Facility document system addresses safety, quality, and environmental activities
during the operational phase of the project. The document system used during facility startup is
described in Section 3.10,0 Initial Testing and Preoperational Safety Review.{§ The facility
document system comprises a facility manual, facility procedures, and facility instructions.

3.9.1.1 Facility Manual{tc \I4 "3.9.1.1 Facility Manual}. This manual provides an overview of
the document system, its contents, and its maintenance.

3.9.1.2 Facility Procedures{tc \I4 "3.9.1.2 Facility Procedures}. The TWRS-P Facility
procedures describe the management processes that are established to carry out the BNFL
policies for operation, maintenance, modification, and supporting activities. The procedures
provide facility workers with an acceptable, consistent, and systematic approach to the
management of work. These procedures identify personnel with specific responsibilities and
describe the actions to be taken.

The facility procedures are detailed in several functional areas, which include a number of
subsections containing department procedures and supporting instructions that provide details for
the undertaking of specific tasks. The facility procedure areas include titles such as:

1) Safety
2) Document Control
3) Interface Control
4) Purchasing and Material Control
5) Management Review and Audit
6) Process Control
7) Responsibilities, Training, and Communications
8) Financial Control
9) Design Control and Project Management
10) Environmental.
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3.9.1.3 Facility Instructions{tc \I4 "3.9.1.3 Facility Instructions}. The TWRS-P Facility
instructions are produced in support of the facility procedures. Instructions provide a step-by-step
guide for the tasks to be completed, and identify the personnel responsible and the record
retention requirements. There are several classifications of facility instructions including operator
instructions, maintenance instructions, quality plans, emergency instructions, and methods
statements. Each of these classifications is described below.

1)  Operating Instructions - Operating instructions provide instructions for operating facility
equipment routinely and safely. Each operating instruction deals with a convenient set of
related operations which can be linked together under a general broad title.

2)  Maintenance Instructions - Maintenance instructions provide information for maintaining the
facility and equipment safely in accordance with the maintenance schedule. The level of
maintenance instruction provided takes into account the basic skills and training required for
the involved maintenance personnel. The instruction concentrates on the detailed safety and
technical information needed to safely and effectively accomplish the given task.

3) Quality Plans - Quality plans form an essential part of the Integrated Management System
and are used, where appropriate, to document the management of multidisciplined activities
including the control of interfaces, decision or hold points, and complex evolutions.

4)  Emergency Instructions - Emergency instructions provide detailed, step-by-step instructions
on the actions to be taken in response to off-normal conditions occurring at the facility.
Instructions are provided in a style that provides a full and clear statement of the sequence of
operations that must be carried out after the symptoms of a facility emergency have been
identified. Emergency Instructions include, as applicable, checklists to highlight key steps to
the facility operators and to allow them to record the completion of these steps.

5) Methods Statements - A methods statement is a document prepared in support of a one-time
activity such as a facility modification, repair, or recovery from an off-normal condition.
Method statements provide effective control of activities that are complex or potentially
hazardous.

3.9.2 Procedure Preparation and Approval{tc \I3"3.9.2 Procedure Preparation and
Approval}

Facility procedures and instructions are developed and implemented with a level of rigor
commensurate with their safety importance. Factors that determine a proceduress level of safety
importance include the support provided for maintaining compliance with the TSRs and LCRs, or
the discussion of activities involving credited defense-in-depth features. Procedures with higher
levels of safety importance are subject to increased rigor with respect to their development, review,
implementation, and change. Increased rigor includes independent review and endorsement by
suitably qualified and experienced personnel or safety committees.

A structured process for the development of technical procedures is used at the TWRS-P Facility.
This development process is described in the document control section of the facility procedures
and includes all steps, from identifying the need for a procedure to gathering technical information,
to approving and maintaining of the procedure. This process contributes to safe operations by
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effectively and consistently communicating requirements and techniques for safe performance of
tasks and lessons learned.

Responsibility for developing accurate technical procedures and instructions within a functional
area is assigned to the TWRS-P Project manager with responsibility for that area. TWRS-P Project
personnel familiar with a process activity prepare technical procedures in accordance with the
procedure preparation process. These authors ensure that the technical, safety, and human
factors requirements and limitations for each Design Class | and 1l SSC, as delineated in the
configuration management relational database, are accurately incorporated in the applicable
procedure(s). The database provides the author with applicable information, such as, system
descriptions, vendor equipment descriptions, FSAR sections, and testing results. The procedure
development process envisions participation by operations, maintenance, and radiation protection,
and engineering personnel in both the procedure preparation and review processes. Most
procedures are developed prior to the initial startup phase and serve to discipline the design of
tests to confirm facility operation to the design intent. During this phase, procedures are tested to
demonstrate that they provide adequate direction for safe performance of facility activities.

The TWRS-P Project procedure development instructions specify the following elements for
technical procedures:

1) Classification of procedure, both general subject and importance to safety
2)  Purpose of the activity

3) Hazards and safety considerations including precautions, personnel protection measures,
and control measures for off-normal conditions

4)  Time frame for which the procedure is valid
5) Policies, restrictions, and operating limits governing the activity
6)  Actions required for normal operations, startup, off normal operations, and shutdown

7)  Actions required in case of off-normal conditions, temporary operations, emergency
operations, and recovery after an emergency operation

8) Rules for entering and leaving the procedure.

The review process for procedures with higher levels of safety importance includes procedure
verification and validation steps. During the verification portion of the review process, the
procedure is evaluated for technical accuracy, proper format, and applicable human factors
elements. A technical review by a knowledgeable individual compares the content of the procedure
with the technical basis. Those aspects of the procedure that can affect safety during normal, off-
normal, and emergency operations are addressed during verification. During the validation portion
of the review process, the procedure is evaluated for correctness, compatibility with systems and
equipment, human factors considerations, and usability. The goal of validation is to ensure that
the procedure can be effectively used by assigned personnel during normal, off-normal, or
emergency conditions.
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3.9.3 Procedure Control Process{tc \I3"3.9.3 Procedure Control Process}

To ensure that personnel use the most current procedures, the TWRS-P Facility implements
processes that provide timely review, approval, revision, and control of procedures. All procedures
that affect safety (both administrative control procedures and technical procedures) are
periodically reviewed to ensure that they reflect management expectations, current configuration,
and current practices. A structured process for making procedure changes between review cycles
is implemented to incorporate improvements to procedures and to address changes identified
through the configuration management process described in Section 3.1, AConfiguration
Management.§

Procedures are controlled according to a structured process. Procedures are assigned a
document number, and their review and approval activities are tracked and documented. A master
copy is maintained and controlled copies are made available both as electronic and as hard
copies.

3.10 TESTING PROGRAM AND PREOPERATIONAL SAFETY REVIEW{tc \I2 "3.10 TESTING
PROGRAM AND PREOPERATIONAL SAFETY REVIEW}

This section describes the essential features of the TWRS-P Facility testing program and the
preoperational safety review program. The testing program ensures that at the time of initial
operation, the Design Class | and Il SSCs and other significant facility equipment function as
designed. The preoperational safety review validates that the hardware, programs, and personnel
are in place and capable of supporting safe startup of the facility. A well-defined program with a
commitment to testing and assessment is an integral part of the overall safety assurance
philosophy at the TWRS-P Facility.

3.10.1 Testing Program Description{tc \I3 "3.10.1 Testing Program Description}

The testing program verifies that equipment and facilities are properly built, are in accordance with
design intent, and meet appropriate safety criteria. In addition, the testing program documents the
as-built condition and the initial operating parameters for the facility. (A systematic analysis will be
used to identify and define major testing of all SSCs to ensure compliance with design safety
specifications and acceptance criteria. The testing identified by this analysis and required for
Design Class | and 1l SSCs will be described in the PSAR.)

The BNFL testing philosophy is consistent with best industry practice. It been refined through the
construction and startup of many new and complex facilities over the last 20 years. The three
phases of the testing program are supplier testing, construction testing, and startup testing. The
supplier testing phase consists of component and system testing performed offsite by vendors
under the direction of the architect engineer. The construction testing phase consists of installed
component and system testing under the direction of the test organization reporting to the
Construction Manager. The startup testing phase consists of integrated facility testing initially
using waste simulants and finally using radioactive wastes. Startup testing is conducted by the
operations startup organization reporting to the Facility Manager.
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The BNFL approach to testing is directly related to the preceding design activities, with the
objective of demonstrating facility functionality and safety. The TWRS-P Facility performs the
function of generating vitrified glass products from Hanford Site tank farm waste. The process
developed to produce this product is recorded on process flowsheets and process flow diagrams.
These process documents in turn form the basis for the design activities of the facility designers
(i.e., mechanical, ventilation, civil, structural, nuclear, electrical, instrumentation and control),
whose responsibilities are to design the systems that facilitate the implementation of the production
processes. The design of the facility systems leads to procurement activities, including site
construction and offsite fabrication and manufacturing. Consequently, the testing is developed
using the systems functions and system boundaries identified during design.

Fault detection, sooner rather than later, is the philosophy used to ensure cost-effective design,
manufacture, fabrication, and construction. To accomplish this testing progresses through
component, subsystem, and system levels, beginning at the component level. Only components
that comply with procurement specifications established by the architect engineer are integrated
into their respective system. Manufactured systems and components are typically tested at their
point of fabrication and remain at that location until proven acceptable for delivery to the
construction site.

The installed SSCs are subject to construction testing to ensure that they perform as they did at
their point of manufacture and have been properly installed. These tests include energizing
equipment, and checking mechanical operation, instrument calibration, electrical cable continuity,
and pipe structural integrity.

System functional testing includes testing interfaces with supporting or supported systems, again
using the acceptance criteria derived from the system design functional specifications. Interface
testing is of prime importance to the success of testing in this phased manner because the
consequences of failure affects the overall schedule. System integration only occurs when each
side of an interface has been adequately tested to give confidence that integrated operation will
succeed.

Upon satisfactory completion of system construction testing, startup testing is initiated. The basis
for startup testing is that all systems are available and proven to be functional. In this way, startup
testing becomes not a test of the systems that implement the process, but a test of the process
itself through the operation of the implementing systems. The acceptance criteria for startup tests
are derived directly from process design information. During testing, diagnostic data are collected
and the initial operating parameters recorded. Operating points are adjusted to conform to the
design basis of the system or component. Deficiencies detected in testing are tracked to ensure
their resolution. Figure 3-2 illustrates the relationship between design functions, acceptance
criteria, and testing phases.
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OPERATIONS
itari STARTUP
PROCESS DESIGN Acceptance Criteria TESTING
- CONSTRUCTION
FACILITIES DESIGN Acceptance Criteria TESTING

FABRICATION/
CONSTRUCTION/
INSTALLATION

For both system construction and startup testing, failure to meet applicable acceptance criteria is
typically attributable to some element of the design process. Failures identified during construction
testing are resolved by design and construction modifications, as appropriate. The modified
system is retested against its compliance criteria, or an appropriate subset, to prove the success of
the modification. Startup test failures are dealt with similarly, except that the process design is also
analyzed to determine if systems must be modified to implement changes in process conditions.

The involvement of operations personnel throughout the design process and the involvement of
design engineering personnel through the beginning of operations are key elements in the BNFL
design and testing philosophy. This involvement allows operations personnel to become
knowledgeable in the features and limitations of systems and components. The development of
facility control system simulators in advance of facility testing also strengthens the ability and
confidence in the performance of the facility control system and operator interfaces. These
simulators allow testing of the control systems software offline without risk to personnel or the
facility, permit proving of the startup and operational procedures and documentation, and facilitate
training of operations and maintenance personnel.

3.10.1.1 Supplier Testing{tc \I4 "3.10.1.1 Supplier Testing}. The architect engineer is
responsible for identifying required supplier tests and their acceptance criteria including
incorporation of regulatory and quality commitments. Supplier testing is performed in accordance
with approved test plans or specifications. The architect engineer is responsible for final
acceptance of supplier testing results.

3.10.1.2 Construction Testing{tc \I4 "3.10.1.2 Construction Testing}. (The specific tests to
be performed, including the purpose, expected results, description of the test, and the equipment
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used will be developed during Part B.) The TWRS-P construction test plan (to be developed during
Part B) addresses the development and conduct of the construction testing program. This Plan

1) Describes the approach to testing activities

2) Addresses the duties and responsibilities of participating organizations
3) Describes test requirement and performance result evaluations

4)  Provides direction on testing controls.

The construction test plan includes cross-references of test requirements to the applicable test
procedure that demonstrates compliance with each requirement. The test organization, reporting
to the Construction Manager, is responsible for the following activities:

1) Developing the objectives and scope for construction testing

2) Identifying construction tests to be performed and their acceptance criteria
3)  WIriting construction test procedures

4)  Performing construction tests

5)  Reviewing construction test results.

The Construction Manager is responsible for establishing and implementing controls that ensure
safety during the execution of construction testing. The test organization manages the
construction testing program and interfaces with the operations and operations support
organizations to ensure that operational, maintenance, and calibration procedures are validated
and that training programs are provided with pertinent information from the testing program.

Tests are sequenced and scheduled taking into account system boundaries, system testing
requirements, testing activity interfaces, and nontesting project activities such as critical path
construction turnover. Incomplete work, test exceptions, outstanding approved design modifi-
cations (and resultant retest requirements), temporary modifications, and other significant open
items on each system are tracked. Tracking process entries are part of the comprehensive system
status reports provided for review during the preoperational safety review process. As the basic
documents of the construction test program, test procedures direct performance activities

(e.g., initial conditions, sequence of testing, applicable precautions, recovery actions, test methods,
and acceptance criteria). Test specifications, test procedures, and test reports are controlled,
approved, and released in accordance with TWRS-P Facility construction test plan.

Test results are reviewed in accordance with the TWRS-P Facility construction test plan to confirm
that the test and the results meet established requirements and that sufficient data are obtained to
proceed with further testing. Records of the test program are maintained in accordance with the
QAP (as described in Section 3.3, AQuality Assurance( and 3.8, ARecords Managementg).

The TWRS-P Facility construction test plan also addresses qualification and training requirements
for construction test personnel. Operations and other support personnel are trained in accordance
with the requirements of the TWRS-P Facility training and qualification program (prepared during
Part B). Operator involvement in testing activities provides exceptional training opportunities
because of the presence of less significant hazards and the opportunity for access to areas and
equipment that will be inaccessible during future waste-handling operations.
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3.10.1.3 Startup Testing{tc \I4 "3.10.1.3 Startup Testing}. (The specific tests to be performed,
including the purpose, expected results, description of the test, and the equipment used will be
developed during Part B.) The TWRS-P Facility startup testing manual (to be developed during
Part B) addresses the development and conduct of process testing during the startup testing
program:

1) Describes the overall safety, technical, and management philosophy of the startup testing
program

2) Describes the planned approach to testing activities

3) Addresses the duties and responsibilities of participating organizations
4)  Describes test result evaluations

5)  Provides direction on strict testing controls.

The startup testing phase of the project implements a series of phased system performance
demonstrations (SPDs). The SPDs demonstrate the functionality of a process using the required
facility systems in an integrated manner. The acceptance criteria for startup testing are derived
directly from the process design information produced at the start of the project (see Figure 3-2).
At the TWRS-P Facility, the following four levels of SPD will be performed:

Level 1 Process systems using water (cold startup test)

Level 2 Mechanical handling systems (cold startup test)

Level 3 Facility operations using simulants (cold startup test)

Level 4 Facility operations using radioactive materials (hot startup test).

The SPD levels 1 and 2 are applied as appropriate to systems and processes. For example, the
first level would not be applied to melters or ventilation systems. Since fourth level SPD is the first
time that the facility becomes radioactive, faults identified during previous startup testing can be
corrected without decontamination costs or radiological hazards. On successful completion of the
fourth level SPD, the facility is ready for normal operation.

System performance demonstration definition documents (SPDDD) define startup tests. The
startup organization develops the objectives and scope of the startup testing program for
evaluating testing results. The engineering organization prepares the SPDDDs and ensures the
demonstration of satisfactory operation of installed safety features. The Operations Startup
organization manages the performance of the nonradioactive (cold) and radioactive (hot) startup
testing programs. The General Manager is responsible for establishing and implementing controls
that ensure safety during the execution of the startup test program.

The SPDDDs identify the intent, objectives, prerequisites, recovery actions, resources,
precautions, and sequencing of activities associated with the performance of an SPD. Detailed
startup test procedures implement the technical and safety requirements of the SPDDDs and the
management controls described in the TWRS-P Facility startup testing manual. They also provide
a summary of testing results and confirm that these results are acceptable from the safety and
technical viewpoints and demonstrate that the process tested meets the design intent. SPDDDs,
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startup tests procedures, and test reports are controlled, approved, and released in accordance
with TWRS-P Facility startup testing manual.

Test engineers participating in startup testing are trained in accordance with the TWRS-P Facility
startup manual. Operations and other support personnel are trained in accordance with the
requirements of the TWRS-P Facility training and qualification program.

The SPD stage reports are prepared at the end of each SPD level. These reports summarize the
test results and form the basis for the safety committee to review prior to approval to proceed to
the next SPD level. A final startup test report provides a complete review of all testing. This report
describes how the testing philosophy described in the TWRS-P Facility startup testing manual was
implemented. It provides information on the storage and availability of all the detailed startup
testing results. Also included is a description of all the significant changes having safety
implications made to the facility or process as a result of startup testing. The Project Safety
Committee is responsible for review and approval of the final startup test report prior to proceeding
to normal operations.

3.10.2 Preoperational Safety Review{tc \I3 "3.10.2 Preoperational Safety Review}

After successful completion of cold startup testing, prior to initial processing of radioactive waste or
highly hazardous chemicals (SPD Level 3) an independent preoperational safety review is
conducted. This review provides an adequate assessment of readiness to start operations, and
ensures that the facility can begin operation without undue risk to the workers, the public, or the
environment. The preoperational review is performed by personnel independent of the operating
and testing staffs. The review process focuses on the adequacy of hardware, personnel, and
administrative processes. During the life of the facility, following significant facility or system
modifications, similar preoperational reviews are performed and are in addition to the normal post-
modification controls described in Section 3.1, AConfiguration Management.¢ Findings identified
during preoperational safety reviews are tracked through resolution and closure.

The systematic approach used includes identification of detailed attributes for each facility
preparation activity to be evaluated and identification of acceptance criteria for each attribute. The
preoperational review process includes an evaluation of the following attributes:

1) Safety Documentation

- An adequate process hazards analysis is performed and resultant recommendations
are adequately incorporated.

- Design Class | and Il systems are defined and a configuration management process is
applied to maintain control over the design and modification of these systems.

- FSAR commitments have been satisfied
2)  Personnel

- Sufficient operations personnel are trained and able to support safe facility operations.
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3)

4)

Management programs are established, sufficient numbers of personnel are provided,
and adequate facilities and equipment are available to ensure operational support
services (e.g., training, maintenance, waste management, environmental protection,
industrial safety and hygiene, radiological protection and health physics, emergency
preparedness, fire protection, QA, criticality safety, and engineering) are adequate for
operations.

The level of knowledge of operations and operations support personnel is adequate
based on reviews of examinations and examination results and selected interviews of
operating and operations support personnel.

A program promotes a culture in which personnel exhibit an awareness of worker and
public safety, health, and environmental protection requirements, and through their
actions, demonstrate a commitment to comply with these requirements.

Functions, assignments, responsibilities, and reporting relationships are clearly defined,
understood, and effectively implemented (with line management responsibility for
control of safety).

Hardware and Systems

All systems are operable, and in satisfactory condition, and a program is in place to
confirm and periodically reconfirm the condition and operability of Design Class | and I
systems. This includes examinations of records of tests and calibration of these
systems.

A test program that confirms operability of equipment, the viability of procedures, and
the training of operators, and confirms that construction and equipment have been
designed in accordance with design specifications.

Modifications to the facility are reviewed for potential impacts on procedures, training,
and safety basis.

Programs and Procedures

Adequate and correct procedures are in place for operating the facility.

Training and qualification programs for operations and operations support personnel
are established, documented, and implemented. The training and qualification
programs encompass the range of duties and activities required to be performed.

Adequate and correct emergency and maintenance procedures are in place.

An emergency operations drill and exercise program, including necessary memoranda
of understanding and program records, is implemented.
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- A process is established to identify, evaluate, and resolve deficiencies and
recommendations made by oversight groups, official review teams, and audit and
assessment organizations.

5)  Regulatory Compliance

- A systematic review of the facility:s conformance to applicable Federal and state
requirements is performed, potential nonconformances are identified, and schedules for
gaining compliance are justified in writing and formally approved.

3.11 OPERATIONAL PRACTICES{tc \I2 "3.11 OPERATIONAL PRACTICES}

Conduct of Operations (ConOps) is a set of principles that establishes an overall philosophy for
achieving excellence in the operation of the TWRS-P Facility. The ConOps program is
implemented to control and conduct operations at the facility and is a major contributor to safety.
These principles are summarized below and in other ISAR sections (e.g., control of procedures is
addressed in Section 3.9, AProcedures(; control of on-shift training is addressed in Section 3.4,
ATraining and Qualification@; and the process for handling events is discussed in Section 3.7,
Alncident Investigationsf). Detailed guidance on ConOps practices is incorporated into TWRS-P
Facility procedures. The overall effectiveness of the ConOPs program is regularly assessed by
management, and timely actions are initiated as opportunities for improvements are identified.

The following information represents a summary of the TWRS-P Facility ConOps program. The
degree to which each principle described is based on the consequence of the hazards and the
complexity of the activities performed by the facility staff. (Section 3.11 of the FSAR will provide
additional details of administrative programs to control and assess operational practices).

3.11.1 Operations Organization and Administration{tc \I3 "3.11.1 Operations Organization
and Administration}

Excellence in operations is accomplished by management establishing high standards, communi-
cating those standards to the workforce, providing sufficient resources to the operations
department, ensuring that personnel are well trained, monitoring operating performance, and
holding workers and their managers accountable for their performance in conducting activities.
TWRS-P Facility procedures (to be developed in the Part B) address the issues of operational staff
roles, authorities, and accountability. Section 2.1, AOrganization and Administration,@ discusses the
TWRS-P Facility operating organization including the organization of the various staffs required to
adequately support facility operations.

The TWRS-P Project Operations Manager is responsible for establishing specific goals and
objectives for the operations organization and for assigning responsibility to achieve these
objectives. Performance measures are identified to assist in the measurement of success in
meeting organizational objectives. Operational personnel are informed of the organizational
objectives and their individual responsibility, authority, and accountability relative to these
objectives.

The operations personnel training requirements are described in Section 3.4, ATraining and
Qualification.¢ The shift supervisor training program includes supervisory and managerial training
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in subjects such as leadership, interpersonal communications, motivation of personnel, and
problem analysis, and decision making.

Audits, reviews, investigations, and management assessments are a part of the checks and
balances needed in a successful operating program. Management routinely observes personnel
performing operating activities. Any deficiencies identified are documented, analyzed, trended,
and corrected. In addition, other groups (e.g., QA) periodically review and assess operational
performance.

3.11.2 Shift Routines and Operating Practices{tc \I3"3.11.2 Shift Routines and Operating
Practices}

TWRS-P Facility procedures define standards for professional conduct that ensure operator
performance meets facility management, customer, and regulator expectations. The procedures
also describe aspects of routine operating staff shift activities and watch-standing practices that
are important to safety. These practices are summarized in the following subsections.

3.11.2.1 Status Practices{tc \|4 "3.11.2.1 Status Practices}. The operations staff manage,
operate, and maintain the facility in a safe and efficient manner. Adherence to operating
procedures, TSRs, and LCRs helps to ensure that this objective is accomplished. Workers and
management are held accountable for operating performance. Operators and operations shift
supervisors promptly notify each other of changes in facility status, operational off-normal
conditions, or any difficulties encountered while performing assigned tasks. Alarms associated with
TSRs and LCRs are identified as such on the alarm panels. Logbook entries and changes to
status boards are used to compile and transmit status information efficiently and accurately.

3.11.2.2 Safety Practices{tc \I4 "3.11.2.2 Safety Practices}. As part of the ConOps program,
operators follow the requirements of the industrial safety program, as described in procedures.
Appropriate hearing, eye, head, foot, and respiratory protection are worn in designated areas to
reduce the potential for injury. Similarly, operators exercise appropriate precautions when working
with or around potential hazardous objects (e.g., ladders, electrical equipment, other machines) or
hazardous materials (e.g., chemical, and toxic materials) to reduce personal injury. Personnel
protection practices ensure that radiological and chemical exposure hazards are maintained as low
as reasonably achievable. Strict adherence to procedures and posted personnel protection
requirements ensure 1) appropriate use of monitoring instruments, 2) cognizance of permissible
exposure levels, 3) proper use of and adherence to radiation work permits and posted areas, and
4) effective and accurate deficiency reporting practices. Radiation protection safety practices are
discussed in detail in Section 5.0, ARadiation Safety.@

3.11.2.3 Operator Inspection Tours{tc \I4 "3.11.2.3 Operator Inspection Tours}. Operators
conduct periodic inspections of their accessible areas of responsibility to ensure that the status of
those areas and their equipment is known. These tours are conducted at scheduled times. During
the tours, equipment is inspected to ensure that it is operating properly or, in the case of standby
equipment, that it is fully operable. The tour activities include, but are not limited to, local and port
inspection, logkeeping, troubleshooting, reporting deficiencies, responding to alarms, and
housekeeping. The results of operator tours are documented on roundsheets.
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3.11.2.4 Log Sheets{tc \I4"3.11.2.4 Log Sheets}. Log sheets are used to uniformly record the
status and condition of equipment and work areas. Use of operator roundsheets and control area
log sheets provide operators guidance on the extent of equipment and areas inspections and a
means to record events and status of the inspected areas and equipment. Limits on the sheets
inform operators of important control parameters for safe operation. The operators record entries
on the sheets to document off-normalities and other items that should be reported to other
operating personnel. The round sheets and log sheets are monitored periodically by the
supervisory personnel as part of the normal shift routine to ensure that inspection tours are
conducted as required, and that out-of-limit parameters are promptly corrected.

3.11.2.5 Response to Indications{tc \I4 "3.11.2.5 Response to Indications}. Instrument
readings are considered accurate, and operators respond to them accordingly until inaccuracy is
proven. Ignoring an unusual reading because an instrument is believed to be faulty can cause
unsafe conditions to go undetected. In general, operators are trained to check other indications, if
possible, when unexpected readings are observed. Operators are also trained on instrumentation
functions to help them understand potential faults or inaccuracies. Prompt corrective action taken
after observing off-normal or unexpected indications is expected to reduce the effects of the off-
normality.

3.11.2.6 Resetting Protective Devices{tc \I4 "3.11.2.6 Resetting Protective Devices}.
When protective devices (e.g., circuit breakers, fuses) are tripped, efforts are made to understand
the cause before resetting the devices. Before action is taken, the operator ensures that no
unsafe, off-normal, or extenuating conditions exist that would preclude reset.

3.11.3 Control Area Activities{tc \I3"3.11.3 Control Area Activities}

Control area activities (both central control room and local workstations) are conducted in a
manner that ensures safe and reliable facility operations. Operators are trained to be alert and
attentive to indications and alarms. Indicators are monitored frequently, and response to alarms is
prompt, to support timely actions to correct alarm conditions. All reasonable actions are taken to
clear alarming conditions. Distractions or ancillary duties that compromise an operator's primary
responsibilities are minimized to preclude interference with the operator's ability to monitor and
respond to facility parameters. Professional behavior is required in designated control areas at all
times.

3.11.3.1 Communications{tc \I4 "3.11.3.1 Communications}. Various communication devices
are provided for transmission of information within the TWRS-P Facility (e.g., telephones, paging
equipment, public address system, horns, bells, sirens, two-way radios). These devices are
available in an emergency, yet the devices are controlled to ensure that they do not detract from
normal operations. The operating station for each shift position is equipped with adequate
communication equipment to assist in the performance of the operator's assigned duties.

All areas of the facility are provided with systems (e.g., horns, bells, sirens) for communicating
facility emergencies. In areas where emergency systems cannot be heard, alternate methods are
provided for alerting personnel, including flashing lights, personal pagers that vibrate, or persons
dedicated to notifications. Emergency communication systems are tested periodically as part of a
system surveillance procedure to ensure they are functional.
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The use of the public address system is administratively controlled to avoid excessive paging and
unnecessary announcements.

3.11.3.2 Control of On-Shift Training{tc \I4 "3.11.3.2 Control of On-Shift Training}. The
operator qualification program includes one-on-one instruction on the equipment being operated.
The TWRS-P Facility personnel training is supervised and controlled to use the trainees' time
effectively to avoid mistakes during training operations, and to ensure that the trainees receive
training within the job environment and with as much hands-on experience as possible. Trainees'
hands-on activities are immediately suspended during off-normal events, accident conditions, or
when the instructor believes suspension is hecessary to ensure safe and reliable facility operation.
The training has well-defined requirements and objectives for the trainee and is conducted under
the supervision and observation of a qualified operator or instructor. The training program is
described in more detail in Section 3.4, ATraining and Qualification.@

3.11.4 Control of Equipment and System Status{tc \I3"3.11.4 Control of Equipment and
System Status}

Equipment and facility configuration is maintained within the design requirements through disci-
plined operation. Operations personnel are knowledgeable of operational limits and their
responsibility for actions to ensure compliance with these limits. Operators maintain a knowledge
of the status of equipment and operate systems using approved procedures. Shift supervision is
responsible for maintaining proper configuration and for authorizing status changes to major
equipment and systems that include the SSCs required to maintain the safety envelope as
described in Section 4.7, AResults of the Integrated Safety Analysis.f The shift supervision also
ensures that operators possess the necessary protective equipment, procedures, training, and
qualifications. Operators are taught that facility safety is to be achieved over facility production.
Before first placing equipment or a system into operation, the individual components are checked
for proper alignment and readiness for operation. Round sheets, logbooks, status sheets,
turnover instructions, and other appropriate documentation provide administrative controls to
ensure that operational limits are maintained.

Nonroutine operation occurs only with specific approval by the shift supervision, although operators
are taught that during emergencies they are to take specific actions to ensure the safety of
personnel, the facility, and the environment without having to obtain prior approval. However, the
appropriate supervisory staff are promptly informed of these emergency actions.

Equipment deficiency identification and documentation (e.g., tags, logbooks, and status boards)
provide the necessary communication for removing equipment from active service until it is
repaired, tested, and returned to service. The status of control panel and local panel alarms are
readily available to operating personnel. Administrative controls include instructions for operators
during installation of temporary equipment and when equipment is modified. These various forms
of communication and administrative controls ensure that operators have the latest information to
enable safe operation of the facility.
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3.11.5 Lockouts and Tagouts{tc \I3"3.11.5 Lockouts and Tagouts}

The TWRS-P Facility lockout/tagout program is applicable to servicing and maintenance situations
where inadvertent energizing or startup of equipment or release of stored energy could cause
injury to employees. These types of evolutions are analyzed and controlled to ensure that
personnel injury and equipment damage are prevented. Appropriate lockout and tagout devices
are affixed to energy isolation devices to prevent unexpected energizing, startup, or energy
release. The TWRS-P Facility procedures provide direction to implement the lockout and tagout
analysis and controls. These procedures are applicable to both the startup testing and operations
phases of the facility. A similar program is implemented during facility construction. All facility
personnel receive periodic training on the lockout/tagout program and management implements
strict adherence requirements relative to this program.

3.11.6 Independent Verification{tc \I3"3.11.6 Independent Verification}

Independent verification is the act of 1) checking that a previous operation established a specified
operational status and 2) performing these checks independent of the activities that initially
established the operational status. All components in systems that have safety-related functions
relied upon for safety are evaluated for the application of independent verification. Independent
verification is implemented for valve lineups associated with evolutions that may involve (...the
types of operational activities to be subjected to independent verification will be provided in the Part
B FSAR). Typically, independent verification is applied to Design Class | and Il components follow-
ing extended shutdowns of equipment, following system modifications, or following maintenance or
calibration. Operators are trained to perform independent verification of component positions and
to consult the procedures and other reference materials that provide instructions on independent
verification techniques. Guidance on and direction for independent verification application is
provided in TWRS-P Facility procedures (to be developed in Part B). Each evolution requiring the
application of independent verification is identified in the specific applicable operating procedure
(to be developed in Part B).

3.11.7 Logkeeping{tc \I3"3.11.7 Logkeeping}

Narrative logsheets are established for key operations shift positions to maintain an accurate
history of facility activities and to provide tools for reconstructing off-normal events. The log sheets
provide accessible information and data associated with normal operation, testing, and off-normal
activities.

3.11.8 Operations Turnover{tc \I3"3.11.8 Operations Turnover}

Turnover guidelines are established and proceduralized to ensure that information required to
adequately perform shift operations is documented by the offgoing shift and reviewed by the
oncoming shift. Hence, the operations personnel of the oncoming shift have an accurate picture of
overall facility status. Oncoming personnel review documentation such as daily operating
roundsheets, logsheets, and checklists before assuming responsibility for their shift position.
Offgoing shift supervision and operators are responsible for documenting equipment status,
making entries on the roundsheets and logs, and apprising oncoming personnel of equipment
status. TWRS-P Facility procedures provide detailed direction on the implementation of proper
shift turnover practices and establish a turnover checklist to aid in effective communication of
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facility status. Shift turnover practices include walkdowns of appropriate control panels by each
operator and shift supervisor and a shift briefing conducted by the oncoming shift supervisor
following turnover from the offgoing personnel. The shift briefing ensures that operations and
support personnel understand shift priorities and objectives.

3.11.9 Operations Aspects of Facility Chemistry and Unique Processes{tc \I3
"3.11.9 Operations Aspects of Facility Chemistry and Unique Processes}

To enhance proper process control of systems, operations personnel must have an understanding
of all facility processes (including special tests or short-term campaigns) and must effectively
coordinate activities with the technical and process support departments. Properly informed
operators are in a unique position to identify early signs of process-related problems or adverse
trends. Operators are consulted and advised by technical and process support personnel. A
TWRS-P Project policy ensures that support personnel recognize a responsibility to collect and
evaluate data prior to an operation and establish criteria that ensure operators are aware of
parameter controls and recovery actions. Operators recognize a responsibility to survey and trend
required parameters, recognize adverse conditions, take appropriate action, provide timely reports
of the condition to management, and record required information.

3.11.10 Required Reading{tc \I3"3.11.10 Required Reading}

The required reading program provides a method for various types of information applicable to the
TWRS-P Facility to be disseminated to pertinent personnel. Types of documents applicable for
required reading include selected procedure changes, selected occurrence reports, TSR- and
LCR-related changes, and selected training material. TWRS-P Facility managers determine the
appropriate material for the required reading list for the staff. The required reading program
includes appropriate controls that include a record of acknowledgment for the reader to indicate
that the reading has been completed and record retention measures.

3.11.11 Timely Orders to Operators{tc \I3"3.11.11 Timely Orders to Operators}

Timely orders (also frequently referred to as night orders) allow management to rapidly dis-
seminate essential daily or long-term directions, instructions, or information to operating personnel
to support operational activities. Timely orders contain information that is dated, prominently
posted, and segregated into daily and long-term orders. A timely order does not change operating
procedures but will be incorporated into the appropriate procedure when the information is
essential to facility operations.

3.11.12 Operations Procedures{tc \I3"3.11.12 Operations Procedures}

Section 3.9, AProcedures, @ describes the operations and emergency operating procedures
programs used by the TWRS-P Facility operating staff. It describes the development process,
content requirements, review and approval process, and requirements for the use of these
procedures. In addition, the process for control of procedure changes and revision is described in
Section 3.9.

3.11.13 Operator Aid Postings{tc \I3"3.11.13 Operator Aid Postings}
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An operator aid is a posting, diagram, simple schematic, or similar instruction intended to assist
operators in performing their duties. Operator aids are informal tools used to provide information
to operators but do not establish or modify the facility operations baseline and are, therefore,
posted close to the area of expected use. Operator aids are approved by operations manage-
ment, controlled in an operator aid logbook, and periodically reviewed to ensure that they are
correct and necessary. Outdated aids are removed.

3.11.14 Equipment and Piping Labels{tc \I3"3.11.14 Equipment and Piping Labels}

A standardized equipment labeling program ensures that facility personnel are able to positively
identify specific pieces of facility equipment. Design Class | and Il equipment labels are clearly
distinguished from those of other equipment. Label information meets regulatory requirements and
is consistent with equipment descriptions used in facility procedures.
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4.0 INTEGRATED SAFETY ANALYSIS{tc \I1 "4.0 INTEGRATED SAFETY ANALYSIS}

Chapter 4.0 provides information on the Tank Waste Remediation System-Privatization (TWRS-P)
Facility buildings and chemical processes as they relate to the integrated safety analysis (ISA).
Also presented are the methodology for performing the ISA and the results of the ISA, including
identified engineered and administrative controls necessary to provide protection for worker and
public safety. The integrated safety management plan for the TWRS-P Project is provided in
TWRS-P Privatization Project: Integrated Safety Management Plan, (BNFL 1997e).

4.1 SITE DESCRIPTION{tc \I2"4.1 SITE DESCRIPTION}

This section describes the physical characteristics of the TWRS-P Facility site and surrounding
area as applicable to the ISA. Much of the site characteristics information used in this Initial Safety
Analysis Report (ISAR) section is based on Hanford Site National Environmental Policy Act (NEPA)
Characterization (Cushing 1995), Geology and Hydrology of the Hanford Site: A Standardized
Text for Use in Westinghouse Hanford Company Documents and Reports, (Delaney et. al. 1991),
and Canister Storage Building Safety Analysis Report - Phase 3: Safety Analysis Documentation
Supporting Canister Storage Building Construction (Garvin 1997).

4.1.1 Geography{tc\I3"4.1.1 Geography}

The Hanford Site is a 1,450-km? (560-mi°) area located in the State of Washington (Figure 4-1).
The Columbia River enters the Hanford Site boundary at the northwest corner and crosses over to
form the eastern boundary as it flows southward. The Yakima River flows from west to east, south
of the Hanford Site, and empties into the Columbia River at the conjoined cities of Kennewick,
Pasco, and Richland, known collectively as the Tri-Cities. The Hanford Site is bordered on the
north by the Saddle Mountains and on the west by the Rattlesnake Hills and the Yakima and
Umtanum Ridges. Dominant natural features of the Hanford Site include the Columbia River,
anticlinal ridges of basalt in and around the Site, and sand dunes near the Columbia River. The
surrounding basaltic ridges rise to 1,100 m (3610 ft).

The location of the Hanford Site with respect to local counties, and regional highways is shown in
Figure 4-2. The Hanford Site extends into Benton, Franklin, Grant, and Adams counties.

State Highways 24, 240, and 243 pass through the Hanford Site. There are three commercial
airports within 50 km (31 mi) of the TWRS-P Facility site: the Tri-Cities Airport in Pasco, the
Richland Airport, and Vista Field in Kennewick.

There are no hospitals, nursing homes, or penal institutions within 20 km (12.4 mi) of the TWRS-P
Facility site. The three closest schools, Edwin Markham Elementary School, Cypress Gardens
School, and Country Christian School, are at least 20 km (12.4 mi) southeast of the 200 East Area.
These schools have a total population of less than 500.
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Land use in the six-county region surrounding the Hanford Site (i.e., Adams, Franklin, Walla Walla,
Benton, Yakima, Grant) is predominantly agricultural. More than 75% of the land area in the
six-county region is used for agricultural purposes, compared to less than 40% agricultural land
use statewide. The main industries in the Tri-Cities are agriculture and energy. Areas of Benton,
Franklin, and Yakima Counties near the Hanford Site are irrigated extensively.

4.1.2 Demography{tc \I3"4.1.2 Demography}

The 1990 U.S. Bureau of the Census population distribution statistics for cities within an 80-km
(50-mi) radius of the Hanford Meteorological Station (HMS) are shown in Figure 4-3. The HMS is
approximately 7 km (4.3 mi) east of the TWRS-P Facility site.

The population distribution in the area surrounding the Hanford Site is not uniform. Most of the
adjacent area to the east, north, and west is farmland or rangeland with scattered farming
communities. The major population center of the Tri-Cities is located to the south and southeast of
the TWRS P-Facility site. Kennewick, Pasco, and Richland have a combined population of
approximately 104,000, based on 1994 estimates. The estimated unincorporated population is
33,000 in Benton County and 18,000 in Franklin County (DOE-RL 1996b).

Approximately 15,000 persons were employed on the Hanford Site in late 1995. Figure 4-4 shows
the estimated onsite employee distribution by zones within the 200 East Area as of March 1996.
Some Hanford Site job assignments include shift and weekend work, therefore, the total number of
persons on the Hanford Site at any one time varies with the time of day, the staffing requirements
for active projects, and daily fluctuations in employee work attendance patterns.

4.1.3 Meteorology{tc \I3"4.1.3 Meteorology}

Most of the Hanford Site, including the TWRS-P Facility site, lies in the Pasco Basin. The climate of
the Pasco Basin can be classified as midlatitude semiarid or midlatitude desert, depending on the
climatological classification scheme used. Summers are warm and dry with abundant sunshine.
Large diurnal temperature variation results from intense solar heating during the day and radiation
cooling at night. Daytime high temperatures in June, July, and August periodically exceed 38EC
(100EF). Winters are cool with occasional precipitation. Outbreaks of cold air associated with
modified arctic air masses can reach the area and cause temperatures to drop below -18EC (OEF).
Overcast skies and fog occur periodically during the winter season.

Information contained in this section is taken primarily from Climatological Data Summary 1995 with
Historical Data (Hoitink and Burk 1996), and Climatological Summary for the Hanford Site Area
(Stone et. al 1983).
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A wide range of meteorological variables is measured at the HMS and at a 125-m (410-ft) tower,
which is located approximately 490 m (1,600 ft) east of the HMS. The location of the HMS is
provided in Figure 4-2. Temperature, relative humidity, precipitation, atmospheric pressure, solar
radiation, cloud cover, visibility, and subsurface temperature are parameters measured or
observed at the HMS. Wind data are measured at various levels on the 125-m (410-ft) tower.
Three 60-m (200-ft) towers, with wind and temperature measuring instruments at various levels,
are located at the 300, 400, and 100N Areas (Figure 4-1). Wind and temperature measurements
also are taken on 23 9.1-m (30-ft) towers distributed around the Hanford Site. Data from all towers
are telemetered to the HMS. The Hanford Meteorological Monitoring Network is described in detail
in The Data Collection Component of the Hanford Meteorological Monitoring Program (Glantz and
Islam 1988).

4.1.3.1 Wind. The maximum peak gusts recorded at the HMS are shown in Table 4-1. The
highest recorded peak wind gust, measured 15 m (50 ft) above ground level at the HMS, was 35.8
m/s (80 mi/h) in January 1972. Peak wind gusts at 23 other meteorological towers located
throughout the Hanford Site have been observed to be as high as 40.7 m/s (91 mi/h). On the basis
of peak gusts observed from 1945 through 1980 at 15 m (50 ft) above ground surface, 100-year
return period peak gust is estimated to be 38 m/s (85 mi/h), and the 10-year return period peak
gust is estimated to be 32 m/s (72 mi/h) (Stone et. al 1983).

Table 4-1. Maximum Peak Gusts 15 m (50 ft) Off the Ground at the HMS for the
Period 1945 through 1996°

Month Peak gust speed, mi/h Direction of peak Year
January 80 SW 1972
February 65 SwW 1971
March 70 SW 1956
April 73 SSW 1972
May 71 SSw 1948
June 72 SwW 1957
July 69 WSW 1979
August 66 SW 1961
September 65 SSW 1953
October 63 SSw 1950
November 67 WSW 1993
December 71 SW 1955
Most Limiting 80 SwW January 1972
Occurrence
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Note: a From D. J. Hoitink and K. W. Burk, 1995, Climatological Data Summary 1994, with
Historical Data, PNNL-10553, Pacific Northwest National Laboratory, Richland,
Washington.
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Two probabilistic wind hazard assessments have been completed for the Hanford Site. The first
assessment, Natural Phenomena Hazards Modeling Project: Extreme Wind/Tornado Hazard
Models for Department of Energy Sites (Coats and Murray 1985) is based on more than 30 years
of pre-1979 Hanford Site wind data. The results of this assessment are shown in Figure 4-5. The
hazard curves are for wind at 10 m (33 ft) above ground level and are, therefore, lower than the 15
m (50 ft) winds discussed in the previous paragraph.

Methodology for Estimating Extreme Winds for Probabilistic Risk Assessments (Ramsdell et. al
1986) is the other probabilistic wind hazard assessment completed for the U.S. Nuclear Regulatory
Commission (NRC) that describes a procedure for estimating extreme wind probabilities. This
methodology currently is being used by the NRC. The application of this methodology to Hanford
Site data, including post-1979 data, resulted in the hazard curves shown in Figure 4-5. The NRC
method results in slightly higher wind speeds than the Coats and Murray study (Coats and Murray
1985).

The minimum straight wind speed recommended by American Society of Civil Engineers (ASCE) is
38 m/s (85 mi/hr) for a 3-sec gust (from Minimum Design Loads for Buildings and Structures [ASCE
1995]). Figure 4-5 shows that this wind has a probability of exceedence of about 1.3 X 10 (about
770 years return period). The design-basis straight wind for structures, systems, and components
(SSC) with natural phenomena hazards (NPH) safety functions is a 42 m/s (95 mi/hr) 3-sec gust at
a height of 10 m (33 ft) above ground surface, which has a return period of about 6,500 years (1.5
X 10™). This value is consistent with Natural Phenomena Hazards Design and Evaluation Criteria
for Department of Energy Facilities, DOE-STD-1020-94, (DOE 1994b). Nonreactor SSCs
equivalent to Desi%n Class | are to be designed to the windspeed with an annual probability of
exceedance of 10 (1,000-yr return period) or 42 m/sec (95 mi/hr) 3-sec gust, whichever is
greater. A 6.8-kg (15-Ib), 5- x 10-cm timber plank (2 x 4 in.) missile, with a trajectory height of 9 m
(30 ft) at 22 m/s (50 mi/hr) is the design-basis wind-driven missile for SSCs with NPH safety
functions.

The design-basis straight wind for SSCs without NPH safety functions is 38 m/s (85 mi/hr) 3-sec
gust at a height of 10 m (33 ft) above ground surface. The basis for this wind speed is ASCE 7-95
(ASCE 1995) and the Uniform Building Code (UBC) (ICBO 1994).

As shown in Figure 4-5, the tornado wind speed exceeds the straight wind speed at a probability of
about 10”° or about every 100,000 years. Because of the low probability and relatively low wind
speed of a tornado (from the Tornado Climatology of the Contiguous United States [Ramsdell and
Andrews 1986]), no tornado design requirements are applied to the TWRS-P Facility. The U.S.
Department of Energy (DOE) currently is reassessing their tornado hazard assessment methods. If
the results of this work impact the tornado design requirements for the Hanford Site, the criteria will
be reviewed. DOE-STD-1020-94 states that, Alf the annual exceedance probability at the
intersection of the curves is greater than or equal to 2x10° (50,000 years return period), tornado
design criteria are specified@. The crossover for the more conservative NRC method Hanford
curves is 8x10° (125,000 yrs return period).
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4.1.3.2 Precipitation. The annual average precipitation at the HMS is 17.3 cm (6.8 in.) with the
wettest year (1995) being 31 cm (12.3 in.) and the driest (1976) being 7.6 cm (3.0 in.). On the
average, 54% of normal annual precipitation falls during November through February. Monthly
averaged and extreme precipitation amounts for the Hanford Site from 1945 through 1995 are
presented in Table 4-2.

Table 4-2. Hanford Site Average Precipitation for 1945-1995 and Extreme Precipitation for
Specified Years®

Average Maximum Minimum

Time span mm in. Year mm in. Year mm in.
January 24.9 0.98 1970 62.7 2.47 1977 2.00 0.08
February 15.7 0.62 1961 53.3 2.10 1988 T T
March 12.7 0.50 1957 47.2 1.86 1968 0.50 0.02
April 11.7 0.46 1995 39.1 1.54 1986 T T
May 13.5 0.53 1972 51.6 2.03 1992 T T
June 13.7 0.54 1950 74.2 2.92 1986 T
July 5.6 0.22 1993 44.7 1.76 1980 T T
August 6.4 0.25 1977 34.5 1.36 1988 0.00° 0.00°
September 8.1 0.32 1947 34.0 1.34 1991 0.00° 0.00
October 13.7 0.54 1957 69.1 2.72 1987 T T
November 21.8 0.86 1973 67.1 2.64 1976 T T
December 24.9 0.98 1964 59.4 2.34 1976 2.8 0.11
Year 170.9 6.73 1995 312.7 12.31 1976 75.9 2.99
Notes:

a. From Hointink and Burk 1996, Climatological Data Summary 1995, with Historical Data,
PNL-11107, Rev. 0, Pacific Northwest National Laboratory, Richland, Washington.

b. Most recent of multiple occurrences.
T =trace (0.13 mm [0.005 in.] or less).

Total annual snowfall, which includes all frozen precipitation, varies from a low of 0.76 cm (0.3 in.)
to 142 cm (56.1 in.). The average annual snowfall is 38 cm (15 in.). The record snow monthly
snowfall at HMS is 55.9 cm (22 in.) in December 1996, but the record monthly snowfall on the
Hanford Site is 61 cm (24 in.) in February 1916. The record seasonal ground snow is 39.6 cm
(15.6 in.) in December 1985. The monthly and seasonal snowfall at the HMS is shown in Table
4-3.
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Table 4-3. Monthly and Seasonal Snowfall at the HMS in Inches, Average and Maximum for the
Period 1945 through 1996°

Month Average Maximum Year 'v;x;lrgllj:n Year
January 51 23.4 1950 7.1 1954
February 2.5 17.0 1989 10.2 1993
March 0.5 4.2 1951 2.7 1989
April T 1.0 1982 b --
May 0 0 -- 0 --
June 0 0 -- 0 --
July 0 0 -- 0 --
August 0 0 -- 0 --
September 0 0 -- 0 --
October 0.1 1.5 1973 1.5 1973
November 1.8 18.3 1985 8.8 1985
December 5.4 22.6 1996 6.6 1985
Year 14.8 56.1 1992-93 10.2 February 1993
Notes:

a. From D. J. Hoitink and K. W. Burk, 1997, Climatological Data Summary 1996, with
Historical Data, PNNL-11471, Pacific Northwest National Laboratory, Richland,
Washington, updated through 1996.

b. No value given for maximum 24-hour snowfall.

The ASCE recommended minimum ground snow load applicable to the Hanford Site is 75 kg/m?
(15.4 Ibm/ft®) (ASCE 1995). This is the design-basis ground snow load for Design Class | and II
SSCs with and without NPH safety functions.

A recent cooperative study by the National Oceanic and Atmospheric Administration, the Bureau of
Reclamation, and the U.S. Army Corps of Engineers has updated the probable maximum
precipitation (PMP) estimates for the Pacific Northwest in Probable Maximum Precipitation C Pacific
Northwest States (Hansen et. al 1994). This document supersedes earlier work done by these
organizations and is the source used for the PMP shown in Table 4-4. The PMP values are
estimates of the maximum precipitation physically possible for both general storms (large air mass
interactions) and local storms (unstable air, thunderstorms).
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No annual probability of exceedance is given in Hansen et. al 1994 for the PMP for either general
or local storms. The PMP is conservatively assumed to have an annual probability of exceedance
of less than 1 x 10 (Evaluation Procedures for Hydrologic Safety of Dams [ASCE 1988]).

Table 4-4. Extreme Precipitation Estimates for the Hanford Site

PMP 24-hour 25-year MO EE | L
Time general storm PMP local PMP local average average average
2a storm (1 mi®)?® | storm (10 mi®)? Z b return return
(10 mi®) return period b b
period period
15 minutes -- 4.0 3.2 - -- -
20 minutes -- - - 0.47 0.60 0.80
30 minutes -- 6.0 48 -- -- --
45 minutes -- 7.2 5.8 -- -- --
1 hour 16 8.0 6.4 0.62 0.81 1.11
6 hours 4.7 9.2 7.4 1.21 1.59 2.20
24 hours 8.0 - - 1.56 1.99 2.68
48 hours 9.6 - - - -- -
72 hours 10.4 - -- -- - -

Notes: Precipitation depths are in inches. To convert to centimeters, multiply by 2.54. The areas provided are the areas over
which the precipitation is assumed to occur. The 10 mi® value is usually used for runoff calculations.

a. From Hansen, E. M., D. D. Fenn, P. Corrigan, J. L. Vogel, L. C. Schreiner, and R. W. Stodt, 1994, Probable Maximum Precipitation -
Pacific Northwest States, Hydrometeorological Report No. 57, National Weather Service, Silver Spring, Maryland.
b. From Stone, W. A, J. M. Thorp, O. P. Gifford, and D. J. Hoitink, 1983, Climatological Summary for the Hanford Area, PNL-4622, Pacific

Northwest Laboratory, Richland, Washington.
PMP = probable maximum precipitation.

The more frequent extreme precipitation values shown in Table 4-4 are from Stone et. al (1983)
and are based on the analysis of extreme values from 22 years of meteorologlcal data from the
HMS. AIthough these values cannot be compared directly with either the 2.6 km?® (1-mi®) storm or
the 2.60 km® (10-mi®) storm, they provide a data-based estimate for extreme precipitation on the
200 Areas Plateau. A 6-hr preC|p|tat|on hazard curve is estimated using the 100-yr and 1,000-yr
average return period values (10 and 10 annual probability of exceedance respectively) of
Stone et. al (1983) and the 6-hr PMP at an assumed frequency of 10/yr (Figure 4-6).

The design-basis preC|p|tat|on for SSCs with NPH safety functions is 10 cm (3.9 in.) within 6 hrs
This value is the 10™ probability rainfall and is less than PMP as shown in Figure 4-6. The 10™
criterion meets the DOE flooding criterion for Performance Category Ill SSCs (DOE 1994c). The
design basis pre(:|p|tat|on for SSCs without NPH safety functions is 6.4 cm (2.5 in.) within 6 hours.
This value is the 5 x 10™* annual probability rainfall, which meets the DOE flooding criterion for
Performance Category 4 SSCs (DOE 1994b).
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4.1.3.3 Severe Weather. Dust and blowing dust (locally resuspened) occur frequently, with
blowing dust the most commonly observed. Dust and blowing dust are recorded at HMS when
horizonal visibility is reduced to 9.7 km (6mi) or less. Dust is carried into the area from distant
sources and may or may not occur during strong winds. Dust has been observed with wind speeds
ranging from 1.8 m/s (4mi/h) to 13.4 m/s (30 mi/h). Blowing dust occurs when dust is resuspended
locally by strong winds. Wind speeds during blowing dust range from 8.5 m/s (20 mi/h) to gusts of
35.8 m/s(80 mi/h). The average number of days per year with dust or blowing dust is five. The
greatest number of such days in any year is 20, while the fewest is 0. The greatest number of days
with dust or blowing dust occur most frequently between March and May and in September. Dust
and blowing dust occurs least frequently during November and December.

4.1.3.4 Short-Term Diffusion Estimates. Atmospheric diffusion factors (x/Q) have been
calculated for the TWRS-P Facility for evaluation of radiological accident consequences to co-
located workers and the public. Calculations were performed for stack and ground-level releases
with and without building wake effects and plume meander. Both 99.5% sector-specific and 95%
overall site values were calculated; in all cases, the 99.5% sector-specific values were found to be
the most limiting. For a ground level release, the co-located worker was assumed to be located at
100 m (328 ft). For a stack release, the location of the co-located worker was that location
resulting in the most limiting atmospheric diffusion factor. The assumed location of the public
receptor is shown in Figure 4-2. The x/Q were determined using the GXQ code, Version 4.0A (Hey
1995). The following TWRS-P Facility-specific parameters were used for the GXQ runs:

1) Stack height 88 m (289 ft)

2)  Stack air flow 5.56 m*/s (196 ft®/s)

3) Stack diameter 0.60 m (2 ft)

4)  Stack air temperature 20EC (68EF)

5)  Building dimension; 35.1 m (115 ft) high by 249.8 m (819.6 ft) long.

The following GXQ logical choices and adjustment models were made true or turned on:
1) Joint frequency used to compute frequency to exceed +/Q

2) NRC RG 1.145 building wake and plume models, Atmospheric Dispersion Models for
Potential Accident Consequence Assessments at Nuclear Power Plants, (NRC, Regulatory
Guide 1.145, [NRC 1982])

The Version 4.0A of the GXQ code uses data obtained at the HMS for 1983 to 1991. Tables 4-5
and 4-6 list the results provided by the GXQ code for ground-level and stack releases,
respectively. The specific x/Q used for the accident analysis discussed in Section 4.7, AResults of
the Integrated Safety Assessment(l are provided in Table 4-7. Data used by Version 4.0A of the
GXQ code are summarized in Tables 4-8 through 4-10. These three tables provide the joint
frequency distributions for the HMS data collected between 1983 and 1991 at the 10-m (3.28-ft),
61-m (200-ft), and 89-m (292-ft) elevations of the HMS tower.
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Table 4-5. Atmospheric Dispersion Factors (+/Q) - Ground Level
Release Receptor Type Dls(tnzir;ce Direction Percent +/Q (slm3) Comment

Ground level |maximum site boundary |11941 SE 99.5 (sector-specific) |1.88E-05 |no BW, no PM
Ground level | maximum site boundary (11941 SE 99.5 (sector-specific) [1.50E-05 [BW, PM
Ground level | maximum onsite at 100 E 99.5 (sector-specific) |3.41E-02 |no BW, no PM

100 m
Ground level | maximum onsite at 100 E 99.5 (sector-specific) [8.55E-03 |BW, PM

100 m
Ground level |maximum onsite $ 100 |100 E 99.5 (sector-specific) |3.41E-02 |no BW, no PM

m
Ground level |maximum onsite $ 100 |100 E 99.5 (sector-specific) |8.55E-03 |BW, PM

m
Ground level | maximum site boundary [13215 All 95 (overall site) 1.69E-05 [no BW, no PM
Ground level | maximum site boundary |13215 All 95 (overall site) 1.38E-05 |BW, PM
Ground level | maximum onsite at 100 All 95 (overall site) 3.28E-02 |no BW, no PM

100 m
Ground level | maximum onsite at 100 All 95 (overall site) 8.31E-03 |BW, PM

100 m
Ground level | maximum onsite $ 100 [100 All 95 (overall site) 3.28E-02 |no BW, no PM

m
Ground level |maximum onsite $ 100 |100 All 95 (overall site) 8.31E-03 |BW, PM

m
Notes:
BW = Building wake model used.
PM = Plume meander model used.
13,215m  =8.21 mi
11,941 m  =7.42 mi
100 m =328 ft
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Table 4-6. Atmospheric Dispersion Factors (+/Q) - Stack Release

Release Receptor Type Dls(trir;ce Direction Percent +/Q (s/m 3) Comment
Stack maximum site boundary 11111 S 99.5 (sector-specific) (2.69E-06 |no BW, no PM
Stack maximum site boundary 11111 S 99.5 (sector-specific) (2.44E-06 |BW, PM
Stack maximum onsite at 100 m |100 W 99.5 (sector-specific) (2.00E-10 |no BW, no PM
Stack maximum onsite at 100 m |100 SE 99.5 (sector-specific) (8.92E-12 |BW, PM
Stack maximum onsite $100m  |360 W 99.5 (sector-specific) (1.52E-05 |no BW, no PM
Stack maximum onsite $100 m  |420 W 99.5 (sector-specific) (1.21E-05 |BW, PM
Stack maximum site boundary 13215 All 99 (overall site) 2.39E-06 |no BW, no PM
Stack maximum site boundary 13215 All 99 (overall site) 2.21E-06 |BW, PM
Stack maximum onsite at 100 m |100 All 99 (overall site) 1.15E-10 |no BW, no PM
Stack maximum onsite at 100 m |100 All 99 (overall site) 5.89E-12 |BW, PM
Stack maximum onsite $100 m  |340 All 99 (overall site) 1.13E-05 |no BW, no PM
Stack maximum onsite $100m  |380 All 99 (overall site) 9.20E-06 |BW, PM
Notes:

BW = Building wake model used.
PM = Plume meander model used.
13215 m =8.21 mi

11111 m =6.9 mi

420 m =1378 ft

380 m =1247 ft

360 m =1181ft

340 m =1116 ft

100 m =328 1t

4.1.4 Hydrology{tc \I3"4.1.4 Hydrology}

This section presents the surface water and hydrostratigraphy (water and soil characteristics) of
the Hanford Site, focusing on the characteristics of the unsaturated zone or vadose zone and the
saturated zone or groundwater. Geology and Aquifer Characteristics of the Grout Treatment
Facility (Lindberg et. al 1993) provides more detailed hydrologic data for the location of the
TWRS-P Facility.

The Columbia River and its tributary, the Yakima River, are the primary Hanford Site surface water
features (see Figure 4-7). West Lake, about 0.04 km? (10 acres) and less than 1m (3.3 ft) deep, is
the only natural lake on the Hanford Site. Artificial surface water bodies include ponds and ditches
created and used for wastewater disposal.
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The vadose zone (the zone of unsaturated sediments between the water table and the ground
surface) at the Hanford Site is comprised mainly of unconsolidated gravels and sands. The
thickness of the vadose zone ranges from no thickness at the Columbia River bank and West Lake
to more than 100 m (330 ft) at the 200 East and 200 West Areas.

Table 4-7. Airborne Dispersion Coefficients for the TWRS-P Facility

+1Q (s/m?®)
Receptor Location/ Release Type
P Direction yp Without Plume Meander and With Plume Meander
Building Wake and Building Wake
Public 11.9 km SE Ground 1.88x10° 1.50x 10°°
(7.42 mi)
Co-located 100mE Ground 3.41x 107 8.55x 10
Worker (328 ft)
Public 11.1km S Stack 2.48x10° 2.25x10°
(6.9 mi)
Co-located 380 mwW Stack 1.24x10° NA
Worker (1247 ft)
Co-located 440 m W Stack NA 9.56 x 10°®
Worker (1444 ft)

Saturated sediments make up a series of aquifers (permeable bodies of rock) and aquitards (beds
of low permeability adjacent to an aquifer). Sand- and gravel-dominated stratigraphic units form
aquifers, and fine-grained deposits form aquitards. The shallowest suprabasalt aquifer is
unconfined beneath most of the Hanford Site. Confined aquifers are present in sedimentary
interbeds and interflow zones between dense basalt flows. The main water-bearing portions of the
interflow zones are networks of interconnecting vesicles and fractures of the flow tops and flow
bottoms.

4.1.4.1 Surface Water. {tc \I4 "4.1.4.1 Surface Water. }In the past, there were numerous
artificial surface water bodies (e.g., cribs, ponds, ditches) in the 200 East and 200 West Areas.
Effluent disposal wastewater infiltrated the ground and, in many instances, affected groundwater
flow and chemistry. Today, only B Pond and the Treated Effluent Disposal Facility located east of
200 East Area, and a Washington State-approved land disposal site located in the 200 West Area
receive significant volumes of effluent.

The Columbia River originates in the mountains of eastern British Columbia, Canada, and drains
an area of approximately 70,800 km? (27,300 mi?) en route to the Pacific Ocean. The average
annual flow of the Columbia River is 1.1 x 10" m® (3.9 x 10" ft*) where it enters the Hanford Site
and 1.6 x 10™ m® (5.6 x 10™ ft®) where it exits the site. The river elevation is approximately 120 m
(396 ft) near the 100-B and -C Areas and approximately 104 m (341 ft) at the 300 Area.
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Flow on the Columbia River is regulated by three upstream dams in Canada and by seven
upstream dams in the U.S. The Hanford Reach (the free flowing portion of the river) is
approximately 81 km (50 mi) in length and extends from Priest Rapids Dam to just north of the
300 Area. Flow through the Hanford Reach fluctuates significantly and is controlled at Priest

Rapids Dam.
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Table 4-8. Joint Frequency Distribution for the HMS, 10 m (3.28 ft), 1983-1991?

Percentage of Time Wind Blows from the 200 Areas Towards the Direction Indicated

Midpoint
Wind Pasquill
Speed S [ SSW | SW |wWsSwW | W [ WNW NW | NNW N NNE NE ENE E ESE SE SSE
Category
Class
(m sec )
0.89 A 0.36| 0.20 [0.23 | 0.26 | 0.40| 0.24 0.17 0.10 | 0.10| 0.06 0.06 0.06 | 0.10 | 0.10 | 0.14 0.22
B 0.15( 0.13 | 0.10 | 0.11 [ 0.16  0.09 0.07 0.03 | 0.05| 0.02 0.01 0.03 | 0.04 | 0.05 | 0.07 0.10
C 0.14| 0.10 (0.09 | 0.12 | 0.14| 0.10 0.06 0.04 | 0.04| 0.02 0.02 0.02 | 0.04 | 0.04 | 0.10 0.10
D 0.87| 0.58 |0.59 | 0.59 [ 0.77 | 0.50 0.43 0.32 | 0.27| 0.19 0.21 0.17 [ 0.40 | 0.44 | 054 0.55
E 0.39| 0.28 [0.28 | 0.25 | 0.46| 0.34 0.31 0.30 | 0.34| 0.21 0.25 0.29 [ 049 | 0.44 | 0.45 0.39
F 0.23( 0.12 | 0.12 | 0.14 [ 0.31| 0.23 0.28 0.26 | 0.35| 0.23 0.22 0.27 | 048 | 0.36 | 0.32 0.23
G 0.10| 0.04 (0.08 | 0.08 | 0.13| 0.13 0.13 0.14 | 0.17 | 0.09 0.10 0.09 [ 0.22 | 0.14 | 0.14 0.09
2.7 A 0.69( 0.44 |10.29 | 0.32 [ 0.60 | 0.51 0.45 0.29 | 0.24| 0.12 0.17 0.19 | 0.25 | 0.30 | 0.42 0.48
B 0.21| 0.15 | 0.06 | 0.08 [ 0.16 | 0.13 0.13 0.09 | 0.08 | 0.04 0.03 0.05 | 0.07 | 0.09 | 0.16 0.16
C 0.19( 0.12 | 0.06 | 0.09 | 0.13| 0.13 0.19 0.10 | 0.06 | 0.02 0.03 0.05 | 0.08 | 0.10 | 0.19 0.15
D 0.84| 0.48 |0.40 | 0.33 [ 0.66 | 0.57 0.75 0.53 [ 0.35| 0.18 0.24 0.28 [ 0.69 | 1.09 | 1.05 0.77
E 0.32| 0.17 |0.11 | 0.13 [ 0.31| 0.34 0.47 0.52 [ 0.46| 0.21 0.29 048 [ 158 | 168 | 1.11 0.39
F 0.13| 0.05 | 0.05| 0.05 [ 0.16 | 0.21 0.39 0.44 | 045| 0.21 0.27 046 | 160 | 169 | 0.82 0.25
G 0.04( 0.02 | 0.02 | 0.03 [ 0.09( 0.10 0.20 0.23 [ 0.20| 0.08 0.10 0.20 [ 0.82 | 0.69 | 0.30 0.08
4.7 A 0.26( 0.24 | 0.10 | 0.03 [ 0.08 | 0.10 0.10 0.13 | 0.12| 0.07 0.14 0.34 [ 0.35 | 0.35 | 0.40 0.17
B 0.09( 0.06 | 0.03 | 0.01 [ 0.03| 0.03 0.04 0.05 | 0.03| 0.02 0.05 0.07 [ 0.10 | 0.14 | 0.12 0.06
C 0.08( 0.05 | 0.03 | 0.01 [ 0.02| 0.02 0.04 0.04 | 0.05| 0.02 0.03 0.06 | 0.09 | 0.13 | 0.12 0.03
D 0.32| 0.20 | 0.09 | 0.04 [ 0.12| 0.11 0.25 0.27 | 0.24| 0.13 0.23 039 [ 083 ]| 146 | 0.84 0.21
E 0.19( 0.09 | 0.04 | 0.01 | 0.06 | 0.06 0.15 0.25 | 0.22| 0.12 0.18 039 [ 198 | 250 | 0.75 0.13
F 0.04( 0.06 |0.01 | 0.01 [ 0.01| 0.02 0.05 0.17 | 0.14| 0.03 0.07 0.20 [ 1.19 | 1.60 | 0.32 0.06
G 0.01( 0.00 | 0.00 | 0.00 [ 0.00 | 0.01 0.01 0.09 | 0.07| 0.01 0.02 0.09 [ 056 | 0.84 | 0.13 0.01
7.2 A 0.07| 0.07 [0.05 | 0.01 | 0.00| 0.00 0.01 0.03 | 0.04| 0.04 0.11 0.25 [ 0.25 | 0.25 | 0.33 0.05
B 0.02| 0.03 | 0.01 | 0.01 [ 0.00 | 0.00 0.00 0.01 | 0.02| 0.01 0.04 0.08 | 0.06 | 0.07 | 0.09 0.01
C 0.02| 0.03 [0.01 | 0.00 | 0.00| 0.00 0.00 0.01 | 0.02| 0.01 0.02 0.07 | 0.06 | 0.07 | 0.06 0.01
D 0.10( 0.10 | 0.03 | 0.01 [ 0.00 | 0.01 0.03 0.07 | 0.10| 0.11 0.25 0.38 [ 058 | 1.14 | 0.50 0.05
E 0.07| 0.12 (0.01 | 0.00 | 0.00 | 0.00 0.01 0.05 | 0.07 | 0.08 0.17 0.30 [ 065 | 1.75 | 0.41 0.02
F 0.03| 0.02 | 0.00 | 0.00 [ 0.00 | 0.00 0.00 0.01 | 0.02| 0.00 0.01 0.02 | 0.07 | 0.08 | 0.03 0.00
G 0.00| 0.00 [0.00 [ 0.00 | 0.00| 0.00 0.00 0.01 | 0.00| 0.00 0.00 0.00 | 0.00 [ 0.01 | 0.00 0.00
9.8 A 0.02| 0.02 | 0.01 | 0.00 [ 0.00 | 0.00 0.00 0.00 | 0.01| 0.01 0.05 0.16 | 0.10 | 0.11 | 0.24 0.00
B 0.01| 0.01 [0.00 [ 0.00 | 0.00| 0.00 0.00 0.00 | 0.00| 0.00 0.02 0.04 | 0.02 [ 0.03 | 0.06 0.00
C 0.01( 0.01 | 0.00 | 0.00 [ 0.00 | 0.00 0.00 0.00 | 0.01| 0.00 0.02 0.05 | 0.02 | 0.03 | 0.05 0.00
D 0.02| 0.04 (0.01 | 0.00 | 0.00| 0.00 0.00 0.00 | 0.02| 0.07 0.16 0.24 | 0.13 | 050 [ 0.29 0.01
E 0.01| 0.06 | 0.01 | 0.00 [ 0.00 | 0.00 0.00 0.00 | 0.01| 0.05 0.11 0.15 | 0.06 | 0.38 | 0.11 0.00
F 0.01| 0.01 [0.00 [ 0.00 | 0.00| 0.00 0.00 0.00 | 0.01| 0.00 0.00 0.00 | 0.00 [ 0.00 [ 0.00 0.00
G 0.00( 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 0.00 0.00 | 0.00| 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00
13. A 0.00( 0.01 | 0.00 | 0.00 [ 0.00 | 0.00 0.00 0.00 | 0.00| 0.00 0.02 0.06 | 0.02 | 0.02 | 0.03 0.00
B 0.00( 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 0.00 0.00 | 0.00| 0.00 0.01 0.02 [ 0.01 | 0.00 | 0.01 0.00
C 0.00( 0.01 | 0.00 | 0.00 [ 0.00 | 0.00 0.00 0.00 | 0.00| 0.00 0.02 0.01 | 0.00 | 0.01 | 0.01 0.00
D 0.02| 0.03 | 0.00 | 0.00 [ 0.00 | 0.00 0.00 0.00 | 0.00| 0.02 0.09 0.09 | 0.03 | 0.07 | 0.08 0.00
E 0.01( 0.01 | 0.01 | 0.00 [ 0.00 | 0.00 0.00 0.00 | 0.00| 0.01 0.04 0.02 [ 0.01 | 0.05 | 0.03 0.00
F 0.00( 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 0.00 0.00 | 0.00| 0.00 0.04 0.00 | 0.00 | 0.00 | 0.00 0.00
G 0.00( 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 0.00 0.00 | 0.00| 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00
16. A 0.01( 0.01 | 0.00 | 0.00 [ 0.00 | 0.00 0.00 0.00 | 0.00| 0.00 0.00 0.01 | 0.00 | 0.00 | 0.01 0.00
B 0.00( 0.01 | 0.00 | 0.00 [ 0.00 | 0.00 0.00 0.00 | 0.00| 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00
C 0.01( 0.01 | 0.00 | 0.00 [ 0.00 | 0.00 0.00 0.00 | 0.00| 0.00 0.00 0.01 | 0.00 | 0.00 | 0.00 0.00
D 0.01| 0.02 | 0.00 | 0.00 [ 0.00 | 0.00 0.00 0.00 | 0.00| 0.00 0.03 0.03 | 0.02 | 0.00 | 0.00 0.00
E 0.01| 0.02 | 0.00 | 0.00 [ 0.00 | 0.00 0.00 0.00 | 0.00| 0.00 0.01 0.00 | 0.00 | 0.00 [ 0.00 0.00
F 0.01( 0.01 | 0.00 | 0.00 [ 0.00 | 0.00 0.00 0.00 | 0.00| 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00
G 0.00( 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 0.00 0.00 | 0.00| 0.00 0.00 0.00 | 0.00 | 0.00 [ 0.00 0.00
19. A 0.02| 0.02 | 0.00 | 0.00 [ 0.00 | 0.00 0.00 0.00 | 0.00| 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00
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Table 4-8. Joint Frequency Distribution for the HMS, 10 m (3.28 ft), 1983-1991?

Percentage of Time Wind Blows from the 200 Areas Towards the Direction Indicated

B 0.01] 0.01 [0.00 | 0.00 | 0.00 0.00 0.00 0.00 | 0.00 | 0.00 0.00 0.00 | 0.00 0.00 0.00 0.00
C 0.01]| 0.02 [ 0.00 | 0.00 | 0.00 0.00 0.00 0.00 | 0.00| 0.00 0.00 0.00 | 0.00 0.00 0.00 0.00
D 0.04] 0.07 [0.00 | 0.00 | 0.00 0.00 0.00 0.00 | 0.00 | 0.00 0.00 0.00 | 0.00 0.00 0.00 0.00
E 0.07| 0.12 [ 0.00 | 0.00 | 0.00 0.00 0.00 0.00 | 0.00| 0.00 0.00 0.00 | 0.00 0.00 0.00 0.00
F 0.03]| 0.05 [ 0.00 | 0.00 | 0.00 0.00 0.00 0.00 | 0.00 | 0.00 0.00 0.00 | 0.00 0.00 0.00 0.00
G 0.00| 0.01 [0.00 | 0.00 | 0.00 0.00 0.00 0.00 | 0.00| 0.00 0.00 0.00 | 0.00 0.00 0.00 0.00
Note
a From Schreckhise, R.G, K. Rhoads, J.S. Davis, B. A. Napier, and J.V. Ramsdell, 1993, Recommended Dose Calculation Methods and
Hanford-Specific Parameters, PNL-3777, Revision 2, Pacific Northwest Laboratory, Richland, Washington.
Table 4-9. Joint Frequency Distribution for the HMS, 61 m (200 ft), 1983-1991°%
Percentage of Time Wind Blows from the 200 Areas Towards the Direction Indicated
Midpoint
Wind 1 b asquil
Speed S SSW | SW | WSW W WNW NW NNW N NNE NE ENE E ESE SE SSE
Category
Class
(m sec )
0.89 A 0.35] 0.18 | 0.20 [ 0.24 | 0.38 0.23 0.17 0.09 | 0.10| 0.06 | 0.05| 0.06 | 0.10| 0.10 | 0.12 0.18
B 0.12| 0.10 | 0.09 | 0.10 | 0.13 0.08 0.06 0.03 | 0.05| 0.02 | 0.01| 0.02 | 0.04]| 0.05 | 0.06 0.08
C 0.11] 0.08 | 0.07 | 0.10 | 0.13 0.09 0.07 0.04 | 0.03| 0.02 | 0.02| 0.03 | 0.04] 0.03 | 0.08 0.08
D 0.62| 0.42 | 0.39( 0.45 | 0.60 0.41 0.36 0.27 | 0.21| 0.16 | 0.17| 0.12 | 0.26 | 0.32 | 0.42 0.39
E 0.23] 0.16 | 0.17 ( 0.15 | 0.31 0.26 0.23 0.27 | 0.27| 0.16 | 0.16| 0.19 | 0.31] 0.28 | 0.24 0.22
F 0.13| 0.08 | 0.08 [ 0.09 | 0.19 0.20 0.28 0.31 [ 0.33| 0.16 | 0.16| 0.21 | 0.40| 0.29 | 0.23 0.15
G 0.07 | 0.03 | 0.05( 0.05 | 0.12 0.11 0.16 0.21 [ 0.20| 0.09 | 0.09| 0.10 | 0.25] 0.14 | 0.12 0.07
2.7 A 0.60| 0.40 | 0.29 ( 0.33 | 0.59 0.52 0.42 0.24 | 0.20| 0.11 | 0.14| 0.14 | 0.20| 0.24 | 0.35 0.43
B 0.18 | 0.13 | 0.06 [ 0.09 | 0.16 0.12 0.11 0.07 | 0.07| 0.03 | 0.02| 0.04 | 0.06| 0.07 | 0.14 0.13
C 0.18 | 0.11 | 0.06 | 0.10 | 0.13 0.13 0.15 0.07 | 0.05| 0.02 | 0.02| 0.04 | 0.05]| 0.08 | 0.16 0.15
D 0.81] 042 (0.39( 0.32 | 0.63 0.50 0.62 0.37 [ 0.29| 0.13 |0.16| 0.22 | 0.42] 059 | 0.71 0.68
E 0.26 | 0.13 | 0.14 | 0.13 | 0.27 0.26 0.25 0.30 [ 0.32| 0.14 |0.21| 0.29 | 0.58| 0.60 | 0.57 0.28
F 0.15]| 0.06 | 0.05( 0.04 | 0.16 0.12 0.20 0.30 [ 0.28| 0.16 | 0.19| 0.26 | 0.64| 0.57 | 0.37 0.17
G 0.04| 0.02 | 0.03 | 0.03 | 0.07 0.07 0.10 0.11 | 0.11| 0.06 | 0.07| 0.12 | 0.46| 0.27 | 0.14 0.06
4.7 A 0.35| 0.27 | 0.11 | 0.05 | 0.12 0.10 0.14 0.15 | 0.14| 0.07 | 0.15| 0.29 | 0.30| 0.31 0.34 0.22
B 0.11] 0.08 | 0.03 | 0.01 | 0.04 0.05 0.06 0.06 | 0.03| 0.02 | 0.05| 0.06 | 0.08]| 0.10 | 0.11 0.09
C 0.09| 0.06 | 0.04 ( 0.02 | 0.03 0.02 0.06 0.05 | 0.05| 0.02 | 0.02| 0.03 | 0.07] 0.08 | 0.12 0.05
D 0.38| 0.26 | 0.14 | 0.07 | 0.17 0.16 0.27 0.24 | 0.20| 0.11 | 0.19| 0.25 | 0.61] 0.90 | 0.79 0.34
E 0.20| 0.11 | 0.05( 0.04 | 0.12 0.13 0.23 0.23 [ 0.23| 0.11 |0.15| 0.31 | 1.05]| 0.95 | 0.65 0.25
F 0.08 | 0.03 | 0.02 ( 0.03 | 0.05 0.09 0.11 0.17 [ 0.19| 0.10 | 0.13| 0.27 | 0.89| 0.92 | 0.44 0.13
G 0.01] 001 (0.01( 0.01 |o0.01 0.02 0.05 0.07 | 0.06| 0.02 |0.05| 0.10 | 0.49] 0.38 | 0.15 0.04
7.2 A 0.11] 0.11 | 0.05( 0.02 | 0.01 0.02 0.02 0.06 | 0.06| 0.05 |0.10| 0.25 | 0.25| 0.26 | 0.32 0.07
B 0.05| 0.04 |(0.02 0.01 |o0.01 0.01 0.01 0.02 | 0.02| 0.01 | 0.03| 0.05 | 0.07| 0.10 | 0.08 0.03
C 0.03 | 0.03 | 0.02 ( 0.00 | 0.01 0.00 0.01 0.02 | 0.02| 0.01 |0.02| 0.07 | 0.08] 0.11 | 0.06 0.01
D 0.19| 0.13 | 0.06 | 0.01 | 0.03 0.02 0.10 0.20 [ 0.15| 0.09 | 0.20| 0.32 | 0.59| 1.11 | 0.54 0.11
E 0.13 | 0.08 | 0.03 | 0.02 | 0.04 0.04 0.11 0.17 [ 0.13| 0.09 | 0.15| 0.31 | 1.52 | 1.67 | 0.62 0.12
F 0.04| 0.03 |(0.01 | 0.01 | 0.03 0.02 0.07 0.10 [ 0.09| 0.03 | 0.06| 0.15 | 0.92 | 1.03 | 0.32 0.07
G 0.01]| 0.00 | 0.00 ( 0.00 | 0.00 0.01 0.01 0.04 | 0.04| 0.01 |0.01| 0.05 | 0.28] 0.51 | 0.13 0.01
9.8 A 0.03| 0.05 | 0.04 [ 0.00 | 0.00 0.00 0.00 0.01 | 0.02| 0.02 |0.07| 0.14 | 0.15] 0.15 | 0.23 0.02
B 0.01] 0.01 | 0.01( 0.00 | 0.00 0.00 0.00 0.00 [ 0.01| 0.01 |0.03| 0.06 | 0.05]| 0.04 | 0.06 0.00
C 0.02 | 0.02 | 0.00 [ 0.00 | 0.00 0.00 0.00 0.01 | 0.02| 0.00 | 0.01| 0.04 | 0.04]| 0.04 | 0.05 0.00
D 0.06 | 0.06 | 0.01 | 0.01 | 0.00 0.01 0.03 0.06 | 0.07| 0.08 |0.16| 0.29 | 0.47| 0.81 | 0.35 0.04
E 0.09| 0.09 |(0.01( 0.00 |0.01 0.00 0.06 0.08 | 0.08| 0.07 | 0.13| 0.24 | 0.99| 1.92 | 0.41 0.03
F 0.03 | 0.03 | 0.00 [ 0.00 | 0.01 0.00 0.02 0.05 [ 0.04| 0.01 |0.02| 0.06 | 0.45] 0.72 | 0.13 0.01
G 0.00| 0.01 | 0.00 [ 0.00 | 0.00 0.00 0.01 0.02 | 0.01| 0.00 |0.00| 0.02 | 0.13]| 0.29 | 0.04 0.00
13. A 0.01] 0.01 | 0.01( 0.00 | 0.00 0.00 0.00 0.00 [ 0.01| 0.01 |0.04| 0.14 | 0.08] 0.09 | 0.19 0.00
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B 0.00| 0.01 | 0.00 | 0.00 | 0.00| 0.00 0.00 | 0.00 | 0.01| 0.00 | 0.02| 0.04 | 0.02| 0.03 | 0.05 0.00
C 0.00| 0.01 | 0.00 | 0.00 | 0.00| 0.00 0.00 | 0.00 | 0.01| 0.00 | 0.02| 0.04 | 0.01| 0.02 | 0.04 0.00
D 0.02| 0.04 |[0.01| 0.01 | 0.00| 0.00 0.00 | 0.02 | 0.04| 0.07 | 0.15| 0.23 | 0.25| 0.77 | 0.37 0.02
E 0.05| 0.08 | 0.02 | 0.00 | 0.00| 0.00 0.02 | 0.03 | 0.03| 0.04 |0.11| 0.19 | 0.36| 1.26 | 0.30 0.01
F 0.02| 0.03 | 0.00 | 0.00 | 0.00| 0.00 0.01 | 0.02 | 0.01| 0.00 |0.01| 0.02 | 0.12| 0.29 | 0.03 0.01
G 0.00| 0.00 | 0.00 | 0.00 | 0.00| 0.00 0.00 | 0.01 | 0.00| 0.00 [ 0.00| 0.00 | 0.05| 0.13 | 0.01 0.00
16. A 0.00| 0.01 | 0.00 | 0.00 | 0.00| 0.00 0.00 | 0.00 | 0.00| 0.00 |0.02| 0.07 | 0.02| 0.02 | 0.05 0.00
B 0.00| 0.00 | 0.00 | 0.00 | 0.00| 0.00 0.00 | 0.00 | 0.00| 0.00 | 0.01| 0.02 | 0.01| 0.01 | 0.02 0.00
C 0.01]| 0.01 | 0.00 | 0.00 | 0.00| 0.00 0.00 | 0.00 | 0.00| 0.00 | 0.02| 0.02 | 0.01| 0.01 | 0.02 0.00
D 0.01| 0.04 | 0.00 | 0.00 | 0.00| 0.00 0.00 | 0.00 | 0.00| 0.04 |0.13| 0.13 | 0.04| 0.29 | 0.14 0.00
E 0.01]| 0.03 | 0.01| 0.00 | 0.00| 0.00 0.00 | 0.01 | 0.01| 0.04 |0.07| 0.10 | 0.06 | 0.30 | 0.10 0.00
F 0.00| 0.02 | 0.00 | 0.00 | 0.00| 0.00 0.00 | 0.01 | 0.01| 0.00 | 0.00| 0.00 | 0.01| 0.03 | 0.00 0.00
G 0.00| 0.00 | 0.00 | 0.00 | 0.00| 0.00 0.00 | 0.00 | 0.00| 0.00 | 0.00| 0.00 | 0.01| 0.03 | 0.00 0.00
19. A 0.02 | 0.02 | 0.00 | 0.00 [ 0.00| 0.00 0.00 | 0.00 | 0.00( 0.00 | 0.01]| 0.02 [ 0.00| 0.01 | 0.01 0.00
B 0.01]| 0.01 | 0.00 | 0.00 | 0.00| 0.00 0.00 | 0.00 | 0.00| 0.00 | 0.01| 0.01 | 0.00| 0.00 | 0.00 0.00
C 0.01 | 0.02 | 0.00 | 0.00 [ 0.00| 0.00 0.00 | 0.00 | 0.00( 0.00 | 0.01| 0.01 | 0.00| 0.00 | 0.00 0.00
D 0.03 | 0.06 | 0.00 | 0.00 | 0.00| 0.00 0.00 | 0.00 | 0.00| 0.02 | 0.08| 0.07 | 0.04| 0.03 | 0.02 0.00
E 0.02 | 0.06 | 0.01 | 0.00 [ 0.00| 0.00 0.00 | 0.01 |[0.01| 0.01 |0.04]| 0.02 [ 0.01| 0.03 | 0.01 0.00
F 0.02| 0.03 | 0.00 | 0.00 | 0.00| 0.00 0.00 | 0.01 | 0.00| 0.00 | 0.00| 0.00 | 0.00| 0.01 | 0.00 0.00
G 0.00 ( 0.01 | 0.00 | 0.00 [ 0.00| 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00| 0.00 [ 0.00| 0.00 | 0.00 0.00
Note
a: From Schreckhise, R.G, K. Rhoads, J.S. Davis, B. A. Napier, and J.V. Ramsdell, 1993, Recommended Dose Calculation Methods and

Hanford-Specific Parameters, PNL-3777, Revision 2, Pacific Northwest Laboratory, Richland, Washington.

Table 4-10. Joint Frequency Distribution for the HMS, 89 m (292 ft), 1983-1991?

Percentage of Time Wind Blows from the 200 Areas Towards the Direction Indicated

Midpoint
Wind Pasquil
Speed S SSW | SW | wsw w WNW NW NNW N NNE NE ENE E ESE SE | SSE
Category
Class
(m sec ™)
0.89 A 0.34 | 0.16 | 0.19| 0.24 | 0.38| 0.23 0.17 | 0.10 | 0.10| 0.05 | 0.05 | 0.06 | 0.10| 0.10 | 0.12| 0.17
B 0.12 | 0.09 | 0.09| 0.10 | 0.13| 0.09 0.06 | 0.02 | 0.05]| 0.02 | 0.01 | 0.02 [ 0.04 | 0.05 | 0.06 | 0.08
C 0.11 | 0.09 | 0.08 | 0.10 | 0.13| 0.09 0.07 | 0.04 | 0.03] 0.02 | 0.02 | 0.02 [ 0.05| 0.03 | 0.08]| 0.07
D 0.62 | 0.40 | 0.39| 0.45 [0.61| 041 0.36 | 0.28 | 0.21]| 0.16 | 0.16 | 0.11 [ 0.25 | 0.33 | 0.39| 0.39
E 0.22 | 0.16 | 0.16| 0.15 | 0.30| 0.26 0.25 | 0.28 | 0.27| 0.15 | 0.16 | 0.17 [ 0.30 | 0.30 | 0.27 | 0.22
F 0.13 | 0.08 | 0.08| 0.09 [ 0.19| 0.19 0.25 | 0.29 | 0.32]| 0.15 | .016 | 0.19 [ 0.41 | 0.34 | 0.27 | 0.15
G 0.07 | 0.02 | 0.05| 0.05 [0.11| 0.12 0.16 | 0.22 | 0.18| 0.08 | 0.09 | 0.10 [ 0.31| 0.17 | 0.13| 0.07
2.7 A 0.57 | 0.39 | 0.29| 0.32 | 0.57| 0.49 0.40 | 0.23 | 0.20| 0.11 | 0.13 | 0.13 | 0.17 | 0.23 | 0.33| 0.43
B 0.18 | 0.14 | 0.06 | 0.09 | 0.16| 0.10 0.11 | 0.07 | 0.07| 0.03 | 0.02 | 0.04 [ 0.05| 0.07 | 0.14| 0.13
C 0.17 | 0.11 | 0.05] 0.09 [ 0.12| 0.12 0.14 | 0.07 | 0.05]| 0.01 | 0.02 | 0.03 [ 0.04 | 0.08 | 0.15]| 0.14
D 0.77 | 0.42 | 0.38| 0.32 | 0.59| 0.47 0.56 | 0.35 | 0.27] 0.12 | 0.15 | 0.22 [ 0.36 | 0.56 | 0.69 | 0.66
E 0.25 | 0.13 | 0.15] 0.12 [ 0.25| 0.22 0.24 | 0.29 | 0.29| 0.12 | 0.17 | 0.25 [ 0.48 | 0.55 | 0.52 | 0.26
F 0.11 | 0.06 | 0.05| 0.05 | 0.14| 0.12 0.21 | 0.19 | 0.29| 0.16 | 0.16 | 0.26 [ 059 | 0.59 | 0.35| 0.17
G 0.05 | 0.02 | 0.03| 0.03 | 0.07| 0.06 0.09 | 0.10 | 0.13] 0.06 | 0.07 | 0.12 [ 0.43 | 0.31 | 0.14 | 0.07
4.7 A 0.38 | 0.27 | 0.12] 0.05 | 0.13| 0.13 0.15 | 0.15 | 0.14| 0.06 | 0.14 | 0.28 [ 0.27 | 0.29 | 0.34| 0.24
B 0.11 | 0.08 | 0.03| 0.01 [ 0.05| 0.06 0.06 | 0.06 | 0.03]| 0.02 | 0.04 | 0.06 [ 0.09 | 0.10 | 0.12| 0.07
C 0.10 [ 0.06 | 0.04| 0.02 | 0.04| 0.03 0.06 | 0.04 | 0.04] 0.02 | 0.02 | 0.04 |[0.07 | 0.08 | 0.12| 0.06
D 0.40 | 0.26 | 0.16 | 0.08 [ 0.19| 0.17 0.30 | 0.25 | 0.19] 0.10 | 0.19 | 0.22 [ 0.55| 0.81 | 0.75] 0.34
E 0.19 | 0.10 | 0.05] 0.05 [ 0.12| 0.15 0.19 | 0.21 | 0.23] 0.12 | 0.16 | 0.28 [ 0.86 | 0.82 | 0.57| 0.24
F 0.09 [ 0.04 | 0.03| 0.02 | 0.06| 0.08 0.11 | 0.18 | 0.18| 0.10 | 0.12 | 0.25 [ 0.80 | 0.91 | 0.41] 0.12
G 0.02 | 0.01 |0.01] 0.01 [0.02| 0.02 0.05 | 0.07 | 0.07] 0.02 | 0.04 | 0.08 | 0.44 | 0.52 | 0.17 | 0.03
7.2 A 0.11 | 0.12 | 0.06 | 0.02 [ 0.01| 0.02 0.03 | 0.08 | 0.06| 0.06 | 0.09 | 0.26 [ 0.25 | 0.25 | 0.30 | 0.08
B 0.04 | 0.04 | 0.02] 0.01 [0.01| 0.01 0.01 | 0.02 | 0.02] 0.01 | 0.03 | 0.05 [ 0.06 | 0.09 | 0.07| 0.04
C 0.03 | 0.02 | 0.02] 0.01 [0.01| 0.00 0.01 | 0.02 | 0.03] 0.01 | 0.02 | 0.06 |0.08 | 0.11 | 0.07| 0.01
D 0.20 | 0.12 | 0.05| 0.01 [ 0.05| 0.04 0.11 | 0.17 | 0.16| 0.11 | 0.16 | 0.29 [ 0.58 | 0.92 | 0.54| 0.11
E 0.14 | 0.07 | 0.03| 0.02 | 0.04| 0.06 0.12 | 0.16 | 0.15] 0.09 | 0.15 | 0.30 | 1.32 | 1.32 | 0.57 | 0.12
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F 0.04 | 0.02 | 0.01] 0.01 [0.02| 0.02 0.06 | 0.11 | 0.10| 0.04 | 0.09 | 0.17 [ 0.85| 0.90 | 0.31] 0.07
G 0.01 | 0.00 | 0.00| 0.00 [0.01| 0.01 0.01 | 0.04 | 0.05]| 0.01 | 0.01 | 0.06 [0.32 | 0.46 | 0.09| 0.01
9.8 A 0.04 | 0.04 | 0.03| 0.01 [ 0.00| 0.00 0.01 | 0.01 | 0.02] 0.02 | 0.07 | 0.14 | 0.16 | 0.15 | 0.23 | 0.02
B 0.02 | 0.01 | 0.01] 0.00 [ 0.00| 0.00 0.01 | 0.01 |0.01] 0.01 | 0.02 | 0.06 | 0.04 | 0.05 | 0.07| 0.00
C 0.01 | 0.02 | 0.01] 0.00 [ 0.00| 0.00 0.00 | 0.01 | 0.02] 0.01 | 0.01 | 0.04 [ 0.04 | 0.04 | 0.05]| 0.00
D 0.08 [ 0.07 | 0.02] 0.01 [0.01| 0.01 0.04 | 0.09 | 0.08]| 0.07 | 0.18 | 0.27 | 0.44 | 0.79 | 0.32| 0.04
E 0.07 | 0.08 | 0.01] 0.01 [0.01| 0.01 0.06 | 0.08 | 0.08| 0.08 | 0.12 | 0.23 | 1.08 | 1.49 | 0.40| 0.04
F 0.02 | 0.02 | 0.00| 0.01 [0.01| 0.01 0.02 | 0.04 | 0.04] 0.01 | 0.02 | 0.07 [0.49 | 0.62 | 0.13| 0.02
G 0.00 [ 0.00 | 0.00| 0.00 [ 0.00| 0.00 0.00 | 0.02 | 0.01]| 0.00 | 0.01 | 0.02 |[0.11 | 0.19 | 0.03| 0.00
13. A 0.01 | 0.02 | 0.01| 0.00 [ 0.00| 0.00 0.00 | 0.00 | 0.01] 0.01 | 0.04 | 0.13 [ 0.09 | 0.09 | 0.19 | 0.00
B 0.01 | 0.01 | 0.00| 0.00 [ 0.00| 0.00 0.00 | 0.00 | 0.00| 0.00 | 0.03 | 0.04 [0.02 | 0.03 | 0.05]| 0.00
C 0.00 [ 0.01 | 0.00| 0.00 [ 0.00| 0.00 0.00 | 0.00 | 0.00| 0.00 | 0.02 | 0.03 [ 0.02 | 0.03 | 0.04]| 0.00
D 0.03 | 0.04 | 0.01] 0.01 [0.01| 0.00 0.02 | 0.02 | 0.04]| 0.08 | 0.13 | 0.26 | 0.33 | 0.78 | 0.38| 0.02
E 0.07 | 0.10 | 0.02| 0.00 [ 0.01| 0.00 0.04 | 0.04 | 0.05]| 0.04 | 0.10 | 0.21 | 0.64 | 1.63 | 0.34| 0.02
F 0.02 | 0.03 | 0.00| 0.00 [0.01| 0.01 0.02 | 0.03 | 0.02]| 0.00 | 0.01 | 0.04 |[0.23 | 0.38 | 0.06 | 0.01
G 0.00 [ 0.01 | 0.00| 0.00 [ 0.00| 0.00 0.00 | 0.01 | 0.00| 0.00 | 0.00 | 0.00 [ 0.04 | 0.09 | 0.01] 0.00
16. A 0.00 [ 0.01 | 0.00| 0.00 [ 0.00| 0.00 0.00 | 0.00 | 0.00| 0.01 | 0.02 | 0.07 | 0.04 | 0.03 | 0.07| 0.00
B 0.00 [ 0.00 | 0.00| 0.00 [ 0.00| 0.00 0.00 | 0.00 | 0.01] 0.00 | 0.01 | 0.01 [0.01| 0.02 | 0.02]| 0.00
C 0.01 | 0.01 | 0.00| 0.00 [ 0.00| 0.00 0.00 | 0.00 | 0.00| 0.00 | 0.02 | 0.02 [ 0.00 | 0.01 | 0.02]| 0.00
D 0.01 | 0.03 | 0.00| 0.00 [ 0.00| 0.00 0.01 | 0.01 |0.01]| 0.04 | 0.13 | 0.14 [ 0.09 | 0.49 | 0.21] 0.01
E 0.03 | 0.06 | 0.01] 0.00 [ 0.00| 0.00 0.01 | 0.02 | 0.01]| 0.03 | 0.10 | 0.14 | 0.17 | 0.74 | 0.18 | 0.00
F 0.02 | 0.03 | 0.00| 0.00 [ 0.01| 0.00 0.00 | 0.01 | 0.01] 0.00 | 0.00 | 0.00 [0.06 | 0.10 | 0.01] 0.00
G 0.00 [ 0.00 | 0.00 | 0.00 [ 0.00| 0.00 0.00 | 0.00 | 0.00| 0.00 | 0.00 | 0.00 [ 0.01 | 0.02 | 0.00]| 0.00
19. A 0.02 | 0.02 | 0.00| 0.00 [ 0.00| 0.00 0.00 | 0.00 | 0.00| 0.00 | 0.01 | 0.03 |[0.01| 0.01 | 0.02] 0.00
B 0.01 | 0.01 | 0.00| 0.00 [ 0.00| 0.00 0.00 | 0.00 | 0.00| 0.00 | 0.01 | 0.01 [0.01 | 0.00 | 0.01] 0.00
C 0.01 | 0.02 | 0.00| 0.00 [ 0.00| 0.00 0.00 | 0.00 | 0.00| 0.00 | 0.01 | 0.02 [ 0.00 | 0.01 | 0.01] 0.00
D 0.02 | 0.06 | 0.00| 0.00 [ 0.00| 0.00 0.00 | 0.00 | 0.00| 0.03 | 0.12 | 0.11 | 0.08 | 0.14 | 0.07 | 0.00
E 0.02 | 0.05 | 0.01] 0.00 [ 0.00| 0.00 0.00 | 0.02 | 0.00| 0.03 | 0.07 | 0.06 | 0.04 | 0.17 | 0.05]| 0.00
F 0.02 | 0.04 | 0.00| 0.00 [ 0.00| 0.00 0.00 | 0.01 | 0.00| 0.00 | 0.00 | 0.00 [ 0.01 | 0.02 | 0.00]| 0.00
G 0.00 [ 0.01 | 0.00| 0.00 [ 0.00| 0.00 0.00 | 0.00 | 0.00| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00]| 0.00
Note
a: From Schreckhise, R.G, K. Rhoads, J.S. Davis, B. A. Napier, and J.V. Ramsdell, 1993, Recommended Dose Calculation Methods and

Hanford-Specific Parameters, PNL-3777, Revision 2, Pacific Northwest Laboratory, Richland, Washington.
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The three dams with the largest reservoirs upstream from the Hanford Site are the Mica and

Hugh Keenleyside Dams in Canada and the Grand Coulee Dam in the U.S. The controlled flow of
the Columbia River caused by these dams results in a lower flood hazard for high-probability floods
(e.g., 100-yr floods); however, extremely low probability dam-failure scenarios result in high
projected flood flows.

The U.S. Army Corps of Engineers evaluated a number of scenarios on the effects of failures of
Grand Coulee Dam, assuming flow conditions on the order of 11,000 m%s (400,000 ft*/s). The
discharge resulting from a 50% breach at the outfall of Grand Coulee Dam was determined to be
600,000 m*/s (21 x 10° ft*/s). The 50% scenario represents the largest realistically conceivable
flow resulting from either a natural or human-induced breach (Evaluation of Impact of Potential
Flooding Criteria on the Hanford Project [ERDA 1976]). This flood scenario results in a flood level
of about 143 m (470 ft) above mean sea level at Columbia River closest to the flood route to the
200 Areas Plateau. The TWRS-P Facility site is greater than 46 m (150 ft) above this flood level
and would not be directly affected by this flood.

The Yakima River is approximately 20 km (12.4 mi) south of and greater than 60 m (200 ft) in
elevation below the TWRS-P Facility site. Cold Creek and its tributary, Dry Creek, are ephemeral
streams in the Yakima River drainage basin (Figure 4-7). The Cold Creek and Dry Creek probable
maximum flood (Flood Risk Analysis of Cold Creek Near the Hanford Site [Skaggs and Walters
1981]) reaches an elevation of about 195 m (640 ft) on the southwestern portion of the 200 West
Area and are separated from the TWRS-P Facility site by a drainage divide exceeding 215 m (705
ft).

The TWRS-P Facility site is a dry site with respect to river flooding. Site run-off is determined using
the design basis precipitation presented in Section 4.1.3.2, APrecipitation.{

4.1.4.2 Vadose Zone{tc \I4 "4.1.4.2 Vadose Zone}. The vadose zone in the 200 East Area
comprises interlayered gravel, sand, silt, and Amudg (i.e., silt and clay) and a small area, basalt.
Thickness of the vadose zone in the 200 East Area ranges from 37 m (121 ft) near B Pond to
104 m (340 ft) near the southern border of the area (Hydrologic Setting of the 200 Areas, in
Annual Report for RCRA Groundwater Monitoring Projects at Hanford Site Facilities for 1993
[DOE-RL 1994]). Fine-grained units in the Hanford formation and the Ringold Formation Lower
Mud unit significantly influence the lateral distribution and flux of water in the 200 East Area. The
geology of the area and site is discussed in Section 4.1.5, AGeology.i The vadose zone is about
85 m (280 ft) thick at the TWRS-P Facility site.

Flow rate of water through the vadose zone is a function of the moisture content, matrix potential,
and unsaturated hydraulic conductivity for each hydrostratigraphic unit. Water generally flows and
spreads laterally at a much greater rate in fine-grained units than in coarse-grained units.
Fine-grained units in the vadose zone significantly influence the lateral distribution of water and the
flux of water to the uppermost aquifer. Coarse-grained units may impede the flux of water through
the vadose zone because of the formation of a capillary pressure barrier between the
coarse-grained units and overlying fine-grained units.

January 12, 1998



€ BNFL
Ime.
TWRS-P PROJECT

INITIAL SAFETY ANALYSIS REPORT
BNFL-5193-ISAR-01, REV. 0

Travel time through the vadose zone to the Columbia River is difficult to calculate accurately, even
with the most sophisticated available models because of the nonlinear variation of hydraulic
conductivity with moisture content. Many simplifying assumptions have been made at the Hanford
Site in applying vadose zone models. For these reasons, there is a large amount of uncertainty in
travel time calculations for the vadose zone. Previously calculated and modeled travel times
through the vadose zone for both nonretarded and retarded species based on recent information
on contaminants beneath tanks currently are being addressed.

4.1.4.3 Aquifers{tc \I4 "4.1.4.3 Aquifers}. Two major aquifer systems, the suprabasalt aquifer
system and the basalt and interbed aquifer system, lie beneath the Hanford Site (Figure 4-8). The
stratigraphy of the 200 East Area is discussed in greater detail in Section 4.1.5, AGeology.@

Suprabasalt Aquifer System. The suprabasalt aquifer system at the 200 East Area occurs
primarily in the Ringold Formation and Hanford formation stratigraphic segments. The sediment in
these segments contains interlayered coarse- and fine-grained units, forming a series of aquifers
and aquitards. The depth to the water table under the 200 East Area ranges from less than 40 m
(130 ft) near B Pond in the 200 East Area to approximately 104 m (340 ft) west of 200 East Area.
At the TWRS-P Facility site, the water table is about 85 m (280 ft) below surface.

The suprabasalt aquifer system at the 200 East Area occurs in the Ringold Formation and parts of
the Hanford formation. The suprabasalt aquifer system ranges in thickness from having no
thickness where basalt is present above the water table to 60 m (200 ft) in the south and west
portions of the 200 East Area.

Basalt and Interbed Aquifer System. The basalt flows and associated sedimentary interbeds
form a series of aquifers and aquitards. The dense basalt flows generally form aquitards and
interflow zones (fractured basalt zones), and the sedimentary interbeds form aquifers. The
uppermost extensive confined aquifer beneath the 200 East and 200 West Areas comprises a
single interbed and adjacent interflow zones. The interbed, called the Rattlesnake Ridge interbed,
is 15 to 25 m (50 to 84 ft) thick beneath the 200 East and 200 West Areas and generally thickens
toward the west (Geology and Hydrology of the Hanford Site: A Standardized Text for Use in
Westinghouse Hanford Company Documents and Reports [Delaney et. al 1991] and Hydrology of
the Separations Area [Graham et. al 1981]). Recharge to the Rattlesnake Ridge interbed aquifer
occurs in the higher elevations to the west, north, and northeast of the 200 East and 200 West
Areas. Groundwater generally flows toward the west to west-northwest beneath the 200 East Area
and toward the northeast beneath the 200 West Area.

4.1.5 Geology{tc \I3"4.1.5 Geology}

The Hanford Site lies within the Columbia Plateau, which consists of a thick sequence of tholeiitic
basalt flows called the Columbia River Basalt Group (CRBG). These flows have been folded and
faulted over the past 17 million years, creating broad structural and topographic basins separated
by asymmetric anticlinal ridges. Sediments up to 518 m (1700 ft) in thickness have accumulated in
some of these basins. Basalt flows of the CRBG are exposed along the
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anticlinal ridges, where they have been uplifted as much as 1,097 m (3,600 ft) above the
surrounding area. Overlying the CRBG in the synclinal basins are sediments of the late Miocene,
Pliocene, and Pleistocene age. The Hanford Site lies within one of the larger basins, the Pasco
Basin. The Pasco Basin is bounded on the north by the Saddle Mountains and on the south by
Rattlesnake Mountain and the Rattlesnake Hills (Figure 4-9). Yakima Ridge and Umtanum Ridge
trend into the basin and subdivide it into a series of anticlinal ridges and synclinal basins. The
largest syncline, the Cold Creek syncline, lies between Umtanum Ridge and Yakima Ridge and is
the principal structure containing the DOE waste management areas and the TWRS-P Facility site.
The geology of the Hanford Site and surrounding area are described in detail in Volume 1 of Site
Characterization Plan Reference Repository Location, Hanford Site, Washington (DOE 1988).

The 200 Areas lie on the Cold Creek bar, a geomorphic remnant of the cataclysmic floods of the
Pleistocene. As the flood water raced across the lowlands of the Pasco Basin and Hanford Site, it
lost energy and began leaving behind deposits of sand and gravel. The 200 Areas Plateau is one
of the most prominent deposits. The Plateau lies just south of one of the major channelways
across the Site that forms the topographic lowland south of Gable Mountain.

Borehole data provide the principal source of geologic, hydrologic, and groundwater information for
the 200 East Area and the TWRS-P Facility site (Figure 4-10). Numerous boreholes (both vadose
zone boreholes and groundwater monitoring wells) have been drilled in the 200 East Area for
groundwater monitoring and waste management studies. However, data are limited within the
TWRS-P Facility site; only one characterization borehole (2-E25-234) (Figure 4-11) was drilled,
and it did not penetrate the entire sediment stratigraphic section. Further, this borehole begins
about 15 m (50 ft) below grade. Most boreholes in the 200 East Area have been drilled using the
cable tool method. Some boreholes were drilled with rotary and wire-line coring methods.
Geologic logs based on these boreholes are constructed from examination of chips and cuttings
which limits information on all but the broadest of all stratigraphic units. Chip samples, routinely
archived at the Hanford Geotechnical Sample Library, typically are taken at 1.5-m (5-ft) intervals.

4.1.5.1 Stratigraphic Setting of the Hanford Site. Figure 4-12 shows the main stratigraphic
units at the Hanford Site, in ascending order, the CRBG (Miocene), the Ringold Formation
(Miocene-Pliocene), and the Hanford formation (Pleistocene). A regionally discontinuous veneer of
recent alluvium, colluvium, and/or eolian sediments overlies the principal stratigraphic units.

Ringold Formation. The Ringold Formation of the Neogene age is composed of weakly to
moderately consolidated and compacted fluvial coarse-grained gravels and sands as well as
fine-grained muds associated with lacustrine and fluvial overbank environments (Figure 4-13).
These strata record a history of alluvial-lacustrine sedimentation and pedogenic activity associated
with the ancestral Columbia River system (APaleodrainage of the Columbia River System on the
Columbia Plateau of Washington State C A Summary,"” in Selected Papers on the Geology of
Washington@ [Fecht et. al 1987]). Ringold deposits overlie basalts and are overlain by late
Pliocene- and Pleistocene-aged deposits.
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The Ringold Formation at the Hanford Site represents deposits of the ancestral Columbia and
Snake Rivers between 8 and 3 million years ago. The depositional system was a braided stream
channel with the two rivers joining in eastward shift of the Columbia River from the west side of the
Site. The Columbia River first flowed across the west side and up Dry Creek, crossing over the
Rattlesnake Hills at Sunnyside Gap. The river eventually shifted to a course that took it through
Gable Gap and south across the present 200 East Area.

Traditionally, the Ringold Formation in the Pasco Basin and Hanford Site has been divided into
several informal units: (1) gravel, sand, and paleosols of the basal unit; (2) clay and silt of the
lower unit; (3) sand and gravel of the middle unit; (4) mud and lesser sand of the upper unit; and
(5) basaltic detritus of the fanglomerate unit (DOE 1988). Ringold strata also have been divided
on the basis of facies types and fining upwards sequences (Suprabasalt Sediments of the Cold
Creek Syncline Area, [Tallman et. al 1981]; AGeology of the Northern Part of the Hanford Site: An
Outline of Data Sources and the Geologic Setting of the 100 Areasf [Lindsey 1992]).

Most of the area beneath the TWRS-P Facility site is composed of a single coarse-grained fluvial
sequence belonging to unit A of the Ringold Formation. The upper surface of unit A is relatively
flat to the north but dips southward beneath the southern portion of the TWRS-P Facility site. The
relatively flat northern portion of unit A was probably truncated and beveled off during Pleistocene
cataclysmic flooding, that eroded more to the north of the TWRS-P Facility site (Lindberg et. al
1993). Often it is difficult to distinguish the unit A of the Ringold Formation from the overlying lower
gravel sequence of the Hanford formation because of their similar coarse-grained textures.

The fine-grained overbank and lacustrine deposits of the lower mud unit are not present beneath
most of the TWRS-P Facility site but do appear to be present along the eastern edge of the site
over to B-Pond as well as to the south of the site. The lower mud unit is significant hydrologically
because it may act as a confining layer that influences the movement of groundwater in the area.
However, the lower mud unit is not present directly beneath the TWRS-P Facility site, so it should
not affect the groundwater flow system in this area. In the vicinity of the TWRS-P Facility site,
cataclysmic floods eroded into the Ringold Formation and blanketed the area with mostly
coarse-grained, loosely consolidated deposits of the Hanford formation.

Hanford Formation. The Hanford formation is an informal name that represents all the deposits
of the cataclysmic floods of the Pleistocene (2 Ma to 13 ka [ 2 million to 13,000 yrs ago]). Glacial
Lake Missoula and other smaller lakes formed in the Clark Fork River Valley and other river valleys
behind continental glaciers that spread south as far as the northern part of the Columbia Plateau.
Glacial Lake Missoula was impounded behind ice dams that failed many times, allowing the
impounded water to spread across eastern Washington and form the Channeled Scablands.
These flood waters collected in the Pasco Basin and formed Lake Lewis, which slowly drained
through the small water gap in the Horse Heaven Hills called Wallula Gap. Evidence has been
found for at least four major cataclysmic flood sequences in and around the Hanford Site, the last
ending approximately 13 ka. Three principal types of deposits were left behind by the floods:

(1) high-energy, coarse-grained facies; (2) low-energy slackwater rhythmite facies consisting of
rhythmically bedded silt and sand of the Touchet Beds; and (3) plane-laminated sand facies
representing an energy transition environment.

The Hanford formation typically has been divided into a variety of sediment types, facies, or
lithologic packages. Recent reports dealing with the Hanford formation (Revised Stratigraphy for
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the Ringold Formation, Hanford Site, South-Central Washington [Lindsey 1991a] and Field Trip
Guide to the Hanford Site [Reidel et. al 1992]) have recognized three basic facies:

(1) gravel-dominated, (2) sand-dominated, and (3) silt-dominated. These facies generally
correspond to the coarse gravels, laminated sands, and graded rhythmites, respectively. The
Hanford formation thickens from as little as 30 m (100 ft) in the 200 West Area to more than 100 m
(330 ft) in the 200 East Area. The Hanford formation is about 90 m (295 ft) thick at the TWRS-P
Facility site.

The gravel-dominated facies consist of coarse-grained sand and granule-to-boulder gravel that
displays massive bedding, plane to low-angle bedding, and large-scale cross-bedding in outcrop.
A matrix is commonly lacking from the gravels, giving them an open-framework appearance. The
sand-dominated facies consists of fine- to coarse-grained sand and granules that display plane
lamination and bedding and, less commonly, plane and trough cross-bedding in outcrop. Small
pebbles and pebbly interbeds (<20 cm [8 in.] thick) may be encountered. The silt content of these
sands varies, although where its content is low, an open-framework texture may occur. The
silt-dominated facies consists of silt and fine- to coarse-grained sand forming normally graded
rhythmites. Plane lamination and ripple cross-lamination is common in outcrop.

Holocene Surficial Deposits. Holocene surficial deposits consisting of silt, sand, and gravel form
a thin (<5 m [<16 ft]) veneer across much of the Hanford Site. In the 200 West Area and the
southern part of the 200 East Area, these deposits consist dominantly of laterally discontinuous
sheets of wind-blown silt and fine-grained sand.

Much of the TWRS-P Facility site has been excavated and cleared of vegetation. Only parts of the
northern and eastern portions are undisturbed. Across most of the area, the Holocene sediments
are at most a few meters thick. These are primarily stabilized eolian deposits.

Basalt Bedrock. The Elephant Mountain Basalt forms the bedrock beneath the TWRS-P Facility
site. It dips to the south from 105 m (345 ft) elevation above mean sea level at the north end of the
site to 75 m (246 ft) above mean sea level at the south end. The post-basalt stratigraphy for the
TWRS-P Facility site is shown in Figure 4-12. Approximately 100 to 125 m (328 to 410 ft) of
suprabasalt sediments overlie the basalt bedrock at the TWRS-P Facility site.

4.1.5.2 Tectonic Setting of the Hanford Site{tc \I4 "4.1.5.2 Tectonic Setting of the Hanford
Site}. This section describes the structure and seismicity of the Hanford Site.

Structure. The geologic structure of the Pacific Northwest is controlled by a basement rock
assemblage of accreted terrains fused onto the structurally complex North American craton from
the early Mesozoic to early Cenozoic Eras. The accreted terrains form the backbone of the
Cascade Range, Okanogan Highlands, and the Blue Mountains. The terrains are now extensively
covered by Cenozoic Era rocks that were folded and faulted in a north-south-oriented compressive
regime. North-south compression is continuing in the Pacific Northwest east of the Cascades. This
pattern of Cenozoic Era deformation is expected to continue into the future.

The Columbia Basin is a structurally and topographically low area surrounded by mountains
ranging in age from the late Mesozoic Era to Recent Epoch. The Columbia Basin has two major
structural subdivisions or subprovinces: the Yakima Fold Belt (YFB) and the Palouse Slope. The
Palouse Slope is noted in Figure 4-9. The YFB is a series of anticlinal ridges and synclinal valleys
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in the western and central Columbia Basin. In Figure 4-9, the YFB includes those anticlines and
synclines west of the Pasco Basin boundary. The Hanford Site is in the east part of the YFB. The
Palouse Slope forms the eastern part of the Columbia Basin and is mainly a westward-tilting
paleoslope. The west boundary of the Palouse Slope is at the east boundary of the Hanford Site.

Three major structural features cross-cut the Columbia Basin and influence the geology of the
Hanford Site. These are the Olympic-Wallowa lineament, the Hog Ranch-Naneum Ridge anticline,
and the YFB. The Olympic-Wallowa lineament passes along the southern boundary of the Hanford
Site and the Hog Ranch-Naneum Ridge anticline forms the western structural boundary of the
Pasco Basin. A map of these major structural features of the YFB is shown in Figure 4-9.

The Cold Creek syncline, shown in Figure 4-9 between the Umtanum Ridge-Gable Mountain uplift
and the Yakima Ridge uplift, is an asymmetric and relatively flat-bottomed structure. The 200 East
and 200 West Areas lie on the northern flank of the Cold Creek syncline where the bedrock dips
approximately 5E to the south. The 300 Area lies at the east end of the Cold Creek syncline where
it merges with the Pasco Basin syncline.

The Umtanum Ridge-Gable Mountain structural trend is a segmented anticlinal ridge extending for
a length of 110 km (68 mi) in an east-west direction and passes north of the 200 East,

200 West, and 300 Areas and south of the 100 Areas. The Umtanum Ridge plunges from west to
east and joins the Gable Mountain-Gable Butte segment just east of the west boundary of the
Hanford Site. The easternmost segment of the Umtanum Ridge, the Southeast anticline, trends
southeast off the east boundary of the Gable Mountain-Gable Butte segment.

The 200 East, 200 West, and 300 Areas are situated on the south flank of the Umtanum
Ridge-Gable Mountain anticline where the Miocene-aged basalt bedrock dips to the southwest into
the Cold Creek syncline. The 100 Areas lie north of the Umtanum Ridge-Gable Mountain anticline
in the Wahluke syncline. The deepest parts of the Cold Creek syncline, the Wye Barricade
depression, and the Cold Creek depression are approximately 12 km (8 mi) southeast of the

200 East and 200 West Areas. The Cold Creek syncline and Cold Creek depression are under the
200 West Area.

The pattern of deformation in the Columbia Basin has been dominated by north-south compression
and subsidence that began in the early Tertiary Period before the eruption of the CRBG and
continues today. The YFB is the principal product of the compression and subsidence. This
deformation has controlled the location of the Columbia River system since the late Miocene Epoch
and also has controlled the depositional pattern of the post-basalt sediments.

The rates of deformation, both regional subsidence and rate of local uplift, in the Columbia Basin
have declined since the early Tertiary Period. The present rate of subsidence in the basin is
estimated at 3.0 x 10”° mm/yr (1.0 x 10 in./yr) and the rate of ridge growth is estimated at

0.05 mm/yr (0.002 in./yr).

Microseismicity (i.e., high in situ stress conditions) and the geometry of Quaternary-Holocene
Epoch faulting indicate that the Columbia Basin still is experiencing north-south compression.
Although known late Cenozoic faults are found exclusively on the anticlinal ridges, earthquake focal
mechanisms and strain measurements suggest that most stress release is occurring in the
synclinal areas. The high in situ stress in the Cold Creek syncline explains the microseismicity in
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the region, but the absence of microseismicity associated with the anticlinal ridges may result from
weakened fault zones, lubricated with groundwater, that have a component of a seismic or
below-detection limit seismic slip, or the fault zones may be locked up.

Seismicity. Seismic monitoring at the Hanford Site began in the summer of 1969 when the U.S.
Geological Survey installed a small array of seismograph stations around the Site. A closely
spaced seismic network was installed at the Site in 1982 to characterize Site microseismicity for a
possible high-level waste repository. The complete network operated until 1988 when the number
of stations in the network was reduced. Earthquakes of magnitudes 1.0 (coda amplitude
magnitude) can be recorded and located at the Hanford Site. Earthquakes of magnitude 2.5 and
larger are detected and located throughout most of eastern Washington State.

Earthquakes at the Hanford Site can be related to three crustal layers and five general sources
(see Tables 4-11 and 4-12). The three horizontal layers of stratigraphy related to seismicity at the
Hanford Site and vicinity are the CRBG, the prebasalt sediments, and the crystalline basement
(see Table 4-11). About 75% of Site earthquake events originate in the CRBG layer. The
prebasalt sedimentary layer has been the origin of 8% of the events and the crystalline basement
has been the origin of 17% of these events. All layers and sources are monitored at the Hanford
Site except the Cascadia Subduction Zone source, which is monitored at the University of
Washington Seattle campus.

Table 4-11. Three Crustal Layers Related to Earthquakes at
the Hanford Site

Depth
Layer
km mi
Columbia River Basalt Group 0-5 0-3
Prebasalt sediments 10 6
Crystalline basement >10 >6

Table 4-12. Five General Sources of Earthquakes at the Hanford Site

Area Layer
Major reverse faults on ridges Mainly basalt, also prebasalt sediments
Secondary faults on ridges Basalt
Swarm area Basalt
Basement Crystalline basement
Cascadia Subduction Zone Lithosphere - plate tectonic boundary
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There are five different tectonic environments (i.e., earthquake sources) where earthquakes can
occur at the Hanford Site as follows (see Table 4-12):

1) Reverse and thrust faults in the CRBG associated with major anticlinal ridges (e.qg.,
Rattlesnake Mountain, Yakima Ridge, and Umtanum Ridge)

2)  Secondary faults occurring on the major anticlinal ridges

3)  Small geographic areas of unknown geologic structure that produce clusters of events, called
swarms, usually in the CRBG in synclinal valleys

4)  Basement source structures
5)  The Cascadia Subduction Zone.

Little is known about geologic structures in the crystalline basement beneath the Hanford Site,
therefore, earthquakes cannot be directly tied to a mapped fault or other basement structure. The
Cascadia Subduction Zone recently has been postulated to be capable of producing a magnitude
9.0 earthquake (Probabilistic Seismic Hazard Analysis, DOE Hanford Site Washington [Geomatrix
1996]).

4.1.5.3 Geologic Hazards. The geologic hazards that affect the performance of TWRS-P Facility
activities have been assessed on the basis of the geologic data addressed in previous sections.
These hazards are discussed below and, where appropriate, are quantified for use in the structural
evaluations and safety analyses for the TWRS-P Facility.

Seismic Hazard. A seismic hazard analysis recently was completed for the DOE-controlled areas
on the Hanford Site (Geomatrix 1996). Seismic Exposure for the WNP-2 and WNP-1/4 Site (Power
et. al 1981), documents a previous Site seismic hazard analysis performed for the Washington
Public Power Supply System. Application of the analysis findings to the DOE-controlled areas on
the Hanford Site is documented in Evaluation of Seismic Hazard for Nonreactor Facilities, Hanford
Reservation, Hanford, Washington (Woodward-Clyde Consultants 1989).

Geomatrix (1996) incorporates seismo-tectonic data and interpretations that postdate the
Power et. al (1981) and (Woodward-Clyde Consultants 1989) assessments. Potential seismic
crustal sources determined to be major contributors to the seismic hazard in and around the
Hanford Site are as follows:

1) Fault sources related to the YFB

2)  Shallow basalt sources that account for the observed seismicity in the CRBG and not
associated with the anticlines

3) Crystalline basement source region.

The mean seismic hazard curve for the 200 East Area is shown in Figure 4-14. Figure 4-15
illustrates contributions of individual YFB folds to the mean seismic hazard at the 200 East Area.
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The Site response characteristics of the soils underlying the 200 East and 200 West Areas are
similar to those represented in the California empirical strong motion database (Geomatrix 1996).
This similarity was determined by comparing the relative response of characteristic Hanford Site
soil profiles and dynamic soil properties with those of California deep soil strong-motion recording
stations. Time histories representative of the events contributing to the Hanford Site hazard were
used for ground motion input.

Response spectra for the 200 East Area of the Hanford Site were developed using the procedure
outlined in Natural Phenomena Hazards Design and Evaluation Criteria for Department of Energy
Facilities, DOE-STD-1020-94, (DOE 1994c) and Natural Phenomena Hazards Assessment Criteria,
DOE-STD-1023-94, (DOE 1994b). The mean magnitude and distance for the major contributors to
the hazard were determined using the results of the probabilistic hazard study. Median spectral
shapes were computed by developing median response spectra using the average of the
attenuation models for crustal events used in the draft seismic hazard study. The spectral shapes
were computed for the source-type that dominates the hazard at specified periods (frequencies).
The enveloping shape of these @deterministicf response spectra was similar to the equal-hazard
response spectra developed from the seismic hazard assessment.

Further, the equal-hazard response spectral shape for the TWRS-P Facility design basis
earthquake (DBE), Figure 4-16, is similar to the Newmark and Hall (1978) spectra as shown in
Figure 4-17. The differences are that there is slightly more amplification in the high frequency
(<0.3 sec) and less amplification in the lower frequencies (>0.3 sec) of the equal-hazards response
spectra. These differences are expected because the Hanford Site is an area of relatively near-
field moderate-to low-magnitude compared to the database used in for the Newmark and Hall
spectral shapes.
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Historical earthquakes were also compared to the Design Basis Earthquake as recommended in
Natural Phenomena Hazards Assessment Criteria, DOE-STD-1023-94, (DOE 1994b). The largest
historical earthquake felt at the Hanford Site is a magnitude 5.7 in Milton Freewater, Oregon, about
90 km (56 mi) from the site. The peak ground acceleration at the site was < 0.05 G.

The equal-hazard response spectral shapes are adopted for the TWRS-P Facility DBE because
they most accurately represent the seismic hazard for SSCs with NPH safety functions. The
response spectra are the 2,000-yr return period equal-hazard spectra, the horizontal spectrum
anchored at 0.24 G. These response spectra meet the requirements for a Performance Category
3 of Natural Phenomena Hazards Design and Evaluation Criteria for Department of Energy
Facilities, DOE-STD-1020-94, (DOE 1994b). In addition, they are 20% higher than the UBC peak
ground acceleration for the Hanford Site. SSCs without NPH safety functions are designed to UBC,
Zone 2B (ICBO 1994).

Volcanic Hazard Assessment. Two types of volcanic hazards have affected the Hanford Site in
the past 20 million years. The hazards were (1) continental flood basalt volcanism that produced
the CRBG, and (2) volcanism associated with the Cascade Range. Several volcanoes in the
Cascade Range currently are considered to be active, but activity associated with flood basalt
volcanism has ceased.

The flood basalt volcanism that produced the CRBG occurred between 17 and 6 million years ago.
Most of the lava was extruded during the first 2 to 2.5 million years of the 11-million-year volcanic
episode. Volcanic activity has not recurred during the last 6 million years, suggesting that the
tectonic processes that created the episode have ceased. The recurrence of CRBG volcanism is
not considered to be a credible volcanic hazard (DOE 1988).

Volcanism in the Cascade Range was active throughout the Pleistocene Epoch and has remained
active through the Holocene Epoch. The eruption history of the current Holocene Epoch best
characterizes the most likely types of activity in the next 100 years. Many of the volcanoes have
been active in the last 10,000 years, including Mount Mazama (Crater Lake) and Mount Hood in
Oregon; and Mount Saint Helens, Mount Adams, and Mount Rainier in Washington (see

Figures 4-18 and 4-19). The Hanford Site is approximately 150 km (93 mi) from Mount Adams,
175 km (109 mi) from Mount Rainier, and 200 km (124 mi) from Mount Saint Helens, the three
closest active volcanoes. At these distances, the tephra (ash) is the only hazard. Mount

Saint Helens has been considerably more active throughout the Holocene Epoch than Mount
Rainier or Mount Adams (the least active of the three).

Probabilistic volcanic hazard studies of the Cascade Range have been completed by the U.S.
Geological Survey (Volcanic Hazards with Regards to Siting Nuclear-Power Plants in the Pacific
Northwest, [Hoblitt et. al 1987] and Volcanic Hazards in the Mount Adams Region, Washington
[Scott et al. 1995]). Figure 4-18 illustrates the annual probability of exceeding 10 mm (0.4 in.) of
volcanic ash accumulation in Washington and Oregon following the eruption of a major Cascade
Range volcano and Figure 4-19 illustrates the annual probability of exceeding 100 mm (4 in.) of
volcanic ash accumulation. Figure 4-20 presents a volcanic ash hazard curve for the Cascade
Range, which is applicable to the Hanford Site.
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A study was performed to develop ashfall hazard annual probabilities for use in design and
evaluation at the Hanford Site (Salmon 1996). This study followed the same methods as were used
to determine the hazard probabilities for other hazard, for example seismic. This was necessary
because Natural Phenomena Hazards Design and Evaluation Criteria for Department of Energy
Facilities, DOE-STD-1020-94, (DOE 1994b) did not address ash hazard. The ground ash load for
SSCs with NPH safety functions is 61 kg/m” (12.5 Ibm/ft®) and for SSCs without NPH safety function,
24 kg/m? (5.0 Ibm/ft?).

Subsurface Stability. The 200 Areas Plateau is a large flood bar formed by cataclysmic flooding
during the Pleistocene Epoch. The foundation material is predominantly the sand-dominated
facies of the Hanford formation with varying amounts of gravel. The backfill used at the tank farm
sites consists of native soil that has been compacted. Though the 200 Areas Plateau soils have
the same genesis, variations in the depositional energy results in textural variation across the
plateau. The static and dynamic properties of the plateau soils are quite similar, but the specific
characteristics at each tank farm must be evaluated for certain analyses.

The field and laboratory studies that have been completed at many of the tank farm sites are
summarized in Bibliography and Summary of Geotechnical Studies at the Hanford Site (Giller
1992). These studies reveal that there are no areas of potential surface or subsurface
subsidence, uplift, or collapse at the Site, with the minor exceptions of the Cold Creek and
Wye Barricade depressions discussed previously. With the exception of the loose superficial
wind-deposited silt and sand in some locations, the in-place soils are competent and form good
foundations.

Liguefaction is the sudden decrease of shearing resistance of a cohesionless soil, caused by the
collapse of the structure by shock or strain, and is associated with a sudden but temporary
increase of the pore fluid pressure. Saturated or near-saturated soil (sediments) are required for
liquefaction to occur. Therefore, liquefaction of soils beneath the site is not a credible hazard
because the water table is greater than 80 m (260 ft) below ground surface.

Geotechnical investigations were completed near the TWRS-P Facility site as part of the Grout
Treatment Facility siting (Geotechnical and Corrosion Investigation Grout Vaults [Dames & Moore
1988]). One characterization borehole was drilled and measurements, including shear-wave
velocities, were made. However, this borehole began in an excavation about 15 m (50 ft) below
ground surface. Six very shallow boreholes (about 5 m [16 ft] deep) were drilled in the general
area of the TWRS-P Facility site but they were not subjected to dynamic testing.

4.1.6 Natural Phenomena Design Requirements{tc \I3"4.1.6 Natural Phenomena Design
Requirements}

Tables 4-13 and 4-14 summarize the natural phenomena design requirements for SSCs with and
without NPH safety functions.
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Table 4-13. Natural Phenomena Design Loads for SSCs With NPH Safety Functions

Hazard Load Application documents

Seismic Equal-hazards response spectra® DOE-STD-1020-94°
0.24 g horizontal, @ 33 hz
0.16 g vertical, @ 50 hz
See Figure 4-16

Straight wind 42 m/s (95 mi/hr), 3-second gust, at 10 m ASCE-7-95°
(33 ft) above ground, DOE-STD-1020-94°
Importance factor, 1=1.0

Wind Missile 5cm x 10 cm (2 x4 in.) timber plank, 6.8 Kg | DOE-STD-1020-94°
(15 Ib) at 22 m/s (50 mi/h) (horiz), Max.
height 9 m (30 ft)

Tornado and Tornado | Not Applicable DOE-STD-1020-94°
Missiles

Volcanic ash 61 kg/m? (12.5 Ibm/ft?) ground ash load® DOE-STD-1020-94°
Flooding Dry site for river flooding DOE-STD-1020-94°

Site drainage: 10 cm (3.9 in.) for 6-hr
precipitation

Snow 75 kg/m? (15.4 Ibm/ft?) ground load ASCE-7-95°

a From Geomatrix, 1996, Probablistic Seismic Hazard Analysis DOE Hanford Site,
Washington, WHC-SD-W236A-TI-002, Rev. 1, prepared by Geomatrix Consultants,
Incorporated, San Francisco, California, for Westinghouse Hanford Company, Richland,
Washington.

b From Natural Phenomena Hazards Design and Evaluation Criteria for Department of
Energy Facilities, DOE-STD-1020-94, U.S. Department of Energy, Washington, D.C.

c From ASCE, 1995, Minimum Design Loads for Building and Other Structures, ASCE-7-95,
American Society of Civil Engineers, New York, New York.

d From Tallman 1996,Natural Phenomena Hazards, Hanford Site, South-Central Washington,
WHC-SD-GN-ER-501, Rev. 0, Westinghouse Hanford Company.

4.1.7 Nearby Facilities and Transportation{tc \I3"4.1.7 Nearby Facilities and
Transportation}

The presence of nearby DOE and industry facilities and transportation and the hazards they may
present to the TWRS-P Facility are discussed in Section 2.1.3, ANearby Facilities and
Transportation@ of the TWRS-P Facility Hazard Analysis Report (BNFL 1997d). In Part B this
information will be relocated to the Safety Analysis Reports.

4.2 FACILITY DESCRIPTION{tc \I2 "4.2 FACILITY DESCRIPTION}
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This section provides descriptions of the TWRS-P Facility buildings and their content, the
civil/structural design criteria and methodology applied to the design of the buildings and piping
systems, and the constructability program.
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Table 4-14. Natural Phenomena Design Loads for SSCs Without NPH Safety Functions

Hazard Load Application documents
Seismic Uniform Building Code, Zone 2B? DOE-STD-1020-94°
Importance factor, 1=1.0 Uniform Building Code,

Essential Facilities

Straight wind 38 m/s (85 mi/hr) 3-second gust, at 10 m ASCE-7-95°
(33 ft) above ground, Importance factor, DOE-STD-1020-94°
1=1.07
Wind Missile Not Applicable DOE-STD-1020-94°
Tornado and Not Applicable DOE-STD-1020-94°
Tornado Missiles
Volcanic ash 24 kg/m? (5.0 Ibm/ft?) ground ash load® DOE-STD-1020-94°
Flooding Dry site for river flooding DOE-STD-1020-94"

Site drainage: 6.4 cm (2.5 in.) for 6-hr
precipitation

Snow 75 kg/m? (15.4 Ibm/ft?) ground load ASCE-7-95°

a From Uniform Building Code, International Conference of Building Officials, Whitter,
California.

b From Natural Phenomena Hazards Design and Evaluation Criteria for Department of

Energy Facilities, DOE-STD-1020-94, U.S. Department of Energy, Washington, D.C.

c From ASCE, 1995, Minimum Design Loads for Building and Other Structures, ASCE-7-95,
American Society of Civil Engineers, New York, New York.

d From Tallman 1996,Natural Phenomena Hazards, Hanford Site, South-Central Washington,
WHC-SD-GN-ER-501, Rev. 0, Westinghouse Hanford Company.

4.2.1 Building Descriptions{tc \I3"4.2.1 Building Descriptions}

The TWRS-P Facility for treating both the low activity waste (LAW)-Only option and the high-level
waste (HLW)/LAW option includes the following major structures:

1)  Process building

2)  Wet chemical store

3) Glass formers store

4)  Melter assembly building
5)  Empty canister store

6)  Services buildings

7)  Administration building.

Structures associated with the operation of the double shell tank (DST) 241-AP-106 include the
following:
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1) Tank 241-AP-106 service building

2)  Central pump pit/transfer pump pit enclosure building

3) Transfer pump pit.

Buildings that are important to the ISA because they house the primary process cells or provide for
transfer or storage of hazardous and radiological materials are the process building, wet chemical
store, glass formers store, tank 241-AP-106 service building, central pump pit/transfer pump pit
enclosure building, and the transfer pump pit.

Figure 1-1 shows the locations of the buildings and the facility fence. A minimum setback of 15 m
(50 ft) from the fence is provided for all structures. The location of the TWRS-P Facility relative to
the Hanford Site boundary is shown in Figure 1-4.

4.2.1.1 Process Building. The process building for the LAW-Only option contains processes for
conditioning (i.e., pretreatment) and immobilizing the LAW feeds into glass. For the HLW/LAW
option, the processes for conditioning and immobilizing HLW is also included. Additionally, for the
LAW-only option, the process building includes an area for producing an intermediate waste form
from the cesium separated from the LAW feeds. Figures 4-22 through 4-25 show the general
arrangement of the process building for the HLW/LAW option.

The immobilized low-activity waste (ILAW) and the immobilized high-level waste (IHLW), and the
cesium intermediate waste form are sealed in containers and placed in an interim storage area or
process cells within the process building. Secondary waste streams (i.e., radioactive solid waste;
nonradioactive, nondangerous liquid effluents; and radioactive, dangerous liquid effluents) are
collected, sampled, analyzed, and returned to the DOE for treatment and disposal.

Gaseous effluents generated from processing the waste feeds are treated, sampled, analyzed, and
discharged to the atmosphere through a stack whose top is 88 m (289 ft) abovegrade.

The overall dimensions of the HLW/LAW process building are approximately 249.8 m long by 96 m
wide by 35.1 m abovegrade (819.6 ft long by 315 ft wide by 115 ft abovegrade). The overall
dimensions of the LAW-only option process building are approximately 249.8 m long by 91 m wide
by 35.1 m abovegrade (819.6 ft long by 299 ft wide by 115 ft abovegrade). The immobilization
area extends belowgrade approximately 7 m (23 ft). The pretreatment area extends belowgrade
approximately 14 m (46 ft).

The immobilization area includes remotely-operated vitrification systems contained in stainless-
steel-lined concrete cells. The vitrification systems comprise feed makeup vessels, joule-heated
melters, offgas treatment equipment, and waste-container handling, welding, and decontamination
equipment. Glass-forming chemicals are stored in feedhoppers situated above the vitrification
process cells, at 21 m (69 ft) abovegrade. The glass-forming chemicals are transferred through
piping that penetrates the vitrification cells into the feed makeup vessels where they are blended
with the waste stream. After vitrifying the waste, the waste containers are sealed, decontaminated,
and transferred to an interim storage area within the process building.
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The waste container interim storage area is located adjacent to the immobilization area. Waste
containers are transferred through one of two underground tunnels (7 m [23 ft] elevation) from the
immobilization area into the interim storage area. Waste containers are stored in the interim
storage area until the DOE accepts the immobilized waste. On acceptance of the waste,
immobilized waste containers are transferred through an underground tunnel into the shipping
container handling area using a shielded flask.

For the LAW-Only option, there is a cesium intermediate waste processing area that includes
remotely operated equipment contained in stainless steel-lined concrete cells. The remotely
operated equipment consists of vessels, ion-exchange columns, container welding, and
decontamination equipment.

For both the LAW-Only and HLW/LAW option, the pretreatment area includes stainless steel-lined
concrete cells that contain remotely operated equipment that performs the following operations:

1) Separates radionuclides from the LAW feed

2)  Concentrates the separated radionuclides

3) Concentrates the pretreated LAW solution

4)  Stages the pretreated LAW solutions for immobilization
5)  Collects and monitors liquid effluents.

For the LAW-Only option, the area also includes provisions for the following:

1) Interim storage and transfer of the separated entrained solids, strontium, and transuranics
(TRU) to the DOE via an underground pipeline

2) Interim storage of the technetium separated from the LAW feeds, with return to the DOE at
the end of treatment services

3) Interim storage (as a solid) of the cesium separated from the LAW feeds.

For the HLW/LAW option, storage of separated solids and radionuclides is unnecessary because
they are incorporated in the immobilized HLW product. Therefore, the HLW/LAW option also
includes cells and equipment that:

1) Concentrate the HLW feed solution
2)  Blend with the HLW feed, the radionuclides separated from the LAW feeds
3) Stage the blended HLW feeds for immobilization.

These pretreatment process cells begin at the -14 m (-46 ft) elevation and extend to 14 m (46 ft)
abovegrade. Situated adjacent to the pretreatment process cells are bulges for accessing pumps
and valves. The bulges are at the -7-m (-23-ft), 0-m (0-ft), and 7-m (23-ft) elevations.

A cooling water room that services the pretreatment area is situated at the 7-m (23-ft) elevation. In
the cooling water room, the primary cooling water closed-loop system is monitored and cooled by
the secondary cooling water loop.
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An analytical laboratory is located on the west side of the pretreatment process cells. The
laboratory is used to analyze samples of process solutions, products, and secondary waste. The
analytical laboratory contains remotely operated cells and equipment for receipt and analysis of
radioactive process and product samples. Additionally, fume hoods, gloveboxes, and analytical
equipment are provided for handling and analysis of samples that exhibit low radiation levels.

A chemical reagents gallery is situated in the pretreatment area at the 14-m (46-ft) elevation.
Tanks in the chemical reagents gallery receive chemical solutions from the wet chemical storage
building and supply chemicals to vessels in the pretreatment process cells.

The process building contains various rooms for electrical distribution systems; backup battery
power; heating, ventilating, and air-conditioning (HVAC) systems; instrumentation and controls;
cooling water distribution; and miscellaneous workshops.

A shipping container area along with a drive-through loading bay is provided at the northeast
corner of the process building adjacent to the area used for interim storage of the immobilized
waste containers. Within this area, the shipping container provided by DOE is removed from the
transport vehicle, the immobilized LAW or HLW/LAW container or cesium intermediate waste
package is loaded into the shipping container, and the shipping container is placed onto the
transport vehicle.

The area adjacent to the interim storage area is used for storage of immobilized waste containers.
Sealed waste containers from the storage area are transferred into the shipping area using
shielded flasks to reduce personnel radiation exposure.

4.2.1.2 Wet Chemical Store. The wet chemical store is located at grade on the southwest side of
the process building. The exterior dimensions of the building are approximately 24 m wide by 36 m
long by 9 m high (79 ft wide by 118 ft long by 30 ft high). A concrete loading pad is provided on
the exterior west side of the building. Delivery trucks can park parallel or perpendicular to the
building on a concrete loading pad.

The building is subdivided into an ion-exchange resin storage area and a bulk chemical reagents
storage area. The ion-exchange resins storage area is enclosed by walls and a roof to prevent
damage to these resin materials. Exterior access to the ion-exchange resins storage area is
through a roll-up door located on the west side of the building. A stairway is provided for access to
the building roof for service and maintenance of the air handling units.

lon-exchange resins are brought into the process building from the wet chemical store through a
double-door airlock on the east side of the resin storage area.

The bulk chemical reagents storage area does not have exterior building walls but is covered with a
roof to protect the chemicals from the weather. The bulk chemicals are stored in tanks within spill-
retention basins. Dry chemicals (e.g., ferric nitrate, strontium nitrate, and sodium nitrite) are stored
separately in this area as well.

The chemical reagents stored in the bulk chemical reagents storage area are as follows:

1) 19 M sodium hydroxide solution
2) 1 M strontium nitrate solution
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3) 5 M sodium hydroxide solution
4) 3.5 M ferric nitrate solution

5) 0.5 M sodium hydroxide solution
6) 0.5 M sodium nitrite solution

7)  12.2 M nitric acid solution

8)  5M nitric acid solution.

In addition, liquefied ammonia is stored on a pad outside the wet chemical store. The ammonia is
used in the Noy destruction unit of the LAW melters off-gas treatment system.

Piping from the discharge pumps from the chemical storage tanks is routed through the exterior
wall to the reagents gallery at the 14-m (46-ft) elevation within the process building.

4.2.1.3 Glass Formers Store. The glass formers store is used for receipt, storage, weighing,
and blending of the bulk glass chemicals. The building is located at the east end of the process
building and consists of a fabricated steel structure with insulated siding and roof. The building
provides space for the chemical storage silos and seven blending vessels.

Trucks deliver the bulk material for glass-forming make up chemicals. On arrival and before the
trucks unload, scales weigh the truck contents. A pneumatic vacuum system unloads the truck and
charges a pneumatic transporter, which batch transfers the glass former ingredients to one of the
bulk storage silos that provide a 14-day supply of the chemical. From the storage silos, the make
up chemicals are weighed, blended, and transferred to the process building.

The glass formers store contains:

1) silica sand

2)  zinc oxide

3) ferric oxide

4)  zircon sand

5) lithium carbonate
6) boric acid

7) alumina

8) magnesium silicate
9) calcium silicate.

4.2.1.4 Tank 241-AP-106 Service Building. The tank 241-AP-106 service building supports new
ventilation, instrumentation, electrical, and flushing equipment for tank 241-AP-106. The building is
a preengineered rigid frame metal building with the finished floor level at grade level.

4.2.1.5 Central Pump Pit/Transfer Pump Pit Enclosure Building. The new pump pit enclosure
provides both secondary confinement and weather protection to the mixer and transfer pump drive
motors, the actuated transfer control valves and pit instrumentation. The building is a
preengineered rigid frame metal building mounted on a concrete footing. The building is designed
with removable roof sections to allow mixer and transfer pump replacement.

4.2.1.6 Transfer Pump Pit. A new cast-in-place or modular precast concrete transfer pump pit is
installed above the tank 241-AP-106 risers 5 and 13 to provide location for two new transfer pumps
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and transfer control valves. The lower section of the pit is stainless steel-lined to provide adequate
decontamination to meet requirements. Two existing tank ventilation ducts are presently routed
directly below the proposed pit location. These ducts are encased in concrete in the area where
they pass below the new pit.

4.2.1.7 Other buildings. The TWRS-P Facility includes the following additional buildings. These
buildings were not included in the hazard evaluation as they do not contain significant quantities of
hazardous materials. The building locations are shown in Figure 1-1.

Melter assembly building. This building is located at grade on the northwest side of the process
building and adjacent to the empty canister store. The building is used for the storage and
assembly of melters. The melter assembly building also serves as the main equipment access to
the process building. An overhead crane is provided for assembly operations.

Empty canister store. This building is located at grade on the northwest side of the process
building and adjacent to the melter assembly building. Empty waste canisters are unloaded,
inspected, and stored in the building. Sufficient space is provided inside the building to store 120
empty LAW canisters or 20 empty HLW canisters. An overhead crane is provided to handle the
canisters.

Services building. This building is located at grade on the west side of the process building. The
building provides services to the process building. The building contains an electrical room, a
clean maintenance shop, a clean electrical and instrument shop, water chillers, air receivers, after
coolers, air compressors, and breathing air equipment.

Administration building. This building is located at grade on the northwest side of the process
building. It contains change rooms, access control, the main control room, and offices and facilities
for the operating staff.

4.2.2 Civil/Structural Design{tc \I3 "4.2.2 Civil/Structural Design}

This section addresses the civil and structural design of the TWRS-P Facility and the related codes
and standards.

4.2.2.1 Soil Structure Interaction Analysis. The soil structure interaction is based on the
finite-element method using substructuring technique and a two-and three-dimensional, linear finite
element computer program. The program uses finite elements with complex moduli for modeling
the structure and foundation properties and is based on the flexible volume method of
substructuring and the frequency domain complex response method of analysis.

In performing the soil structure interaction analyses using the finite element method, the detailed
structural models are coupled with the soil model. Structural responses in terms of accelerations,
forces, and moments, are computed directly. Floor response spectra are obtained from the
calculated response acceleration time histories. This effectively eliminates the need for a
second-step structural response analysis in which the fixed-based structural model is subjected to
the base motions resulting from the first-step soil structure interaction analysis. The direct solution
also has an added advantage that the structural response to all components of base motion
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including rocking motion components for an embedded foundation is accounted for automatically in
the solution.

The soil structure interaction analyses for the three-directional earthquake components are
performed separately. The maximum co-directional responses to each of the three earthquake
components are combined using the square-root-sum-of-the-squares method to obtain the
combined maximum structural responses in each selected degree of freedom of interest.

4.2.2.2 Seismic Analysis of the Process Building. Seismic analysis of the process building is
accomplished using the response spectrum or time-history approach. The time-history approach is
made either in the time domain or in the frequency domain. Either approach uses the natural
period, mode shapes, and appropriate damping factors of the particular system toward the solution
of the equations of dynamic equilibrium. The time-history approach may alternatively use the direct
integration method of solution. When the structural response is computed directly from the
coupled structure-soil system, the time-history approach solved in the frequency domain is used.

A lumped-mass stick model of the building is used for seismic analysis. The mathematical model
reflects the stiffness, mass, and damping characteristics of the structural systems. Enough points
on the structure are used for evaluation of maximum relative displacements. Locations of Design
Class | and Il equipment are taken into consideration in the analysis.

Coupling between the two horizontal motions occurs when the center of mass, the centroid, and the
center of rigidity do not coincide. The degree of coupling depends on the amount of eccentricity
and the ratio of the uncoupled torsional frequency to the uncoupled lateral frequency. Because
lateral/torsional coupling and torsional response can significantly influence floor accelerations,
structures are in general designed to keep eccentricities at a minimum. Table 4-15 provides
guantitative seismic design criteria to be applied.

4.2.2.3 Design for Natural Phenomena Hazards. SSCs designated as Design Class | and Il are
designed to withstand the effects of natural phenomena such as earthquakes, high wind, and
floods without loss of capability to perform their safety functions required as a result of the NPH.
SSCs required to perform a safety function as a result to a NPH are designed to withstand the NPH
loadings of that NPH provided in Table 4-13. Otherwise the loadings in Table 4-14 are used. The
design basis for Design Class | and 1l SSCs reflect the following:

Table 4-15. TWRS-P Facility Seismic Design Criteria for Dynamic Analysis

TWRS-P Facility
Item Design Basis
Earthquake
Scale factor, SF 1.0
Inelastic energy absorption factor, FF 1.0
Maximum material damping value for soil (percent of critical): 15
Damping values for structures (percent of critical):
1) Reinforced concrete structures 7
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Table 4-15. TWRS-P Facility Seismic Design Criteria for Dynamic Analysis

TWRS-P Facility

Item Design Basis

Earthquake
2) Bearing bolted steel structures 7
3) Friction bolted steel structures 4
4) Welded steel structures 4

Damping values for systems and components (percent of critical):

1) Reinforced concrete structures

2) Bearing bolted steel structures

3) Friction bolted steel structures

4) Welded steel structures

5) Large-diameter piping (diameter > 12 in.)

6) Small-diameter piping (diameter # 12 in.)

7) Pumps, motors, and instrument racks

8) Electrical cabinets and other equipment

9) Liquid containing metal tanks - Impulsive mode
10) Liquid containing metal tanks - Sloshing mode

NWNNWNN DD

©
o1

1)  Appropriate plausible combinations of the effects of normal and accident conditions with the
effects of the natural phenomena

2)  The importance of the safety function to be performed during and after the event.

Those portions of SSCs whose continual safety function is not required but whose failure as a
result of an NPH event could reduce the functioning of the Design Class | SSCs, such that the
public exposure standards of Section 4.6.4.1, AProtection of Public Safety( are exceeded are
designed to withstand the NPH loading in Table 4-13.

Those portions of SSCs whose continual safety function is not required but whose failure as a
result of an NPH event could reduce the functioning of the Design Class Il SSCs, such that the
worker exposure standards of Section 4.6.4.2, AProtection of Worker Safety@ are exceeded are also
designed to withstand the NPH loading in Table 4-13.

For most cases, a static analysis is applied to these SSCs that could fail Design Class | and | SSCs.
In addition, piping is designed to meet faulted conditions, ductwork is not allowed to collapse, and
structures are designed and analyzed to demonstrate the NPH will not cause failure of the
protected Design Class | or Design Class Il SSC to perform its specified safety function.

4.2.2.4 Piping and Pipe Support Codes. The design of Design Class | and Il piping and pipe
supports are performed in accordance with the UBC (ICBO 1994), ASME B31.3, Process Piping,
and the American Institute of Steel Construction, AISC Manual of Steel Construction - Allowable
Stress Design.
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Uniform Building Code. The UBC provides design methods to compute earthquake loading to
design piping and pipe supports. The design coefficients are governed by factors such as the type
of facility (chemical handling or power generation), its location (earthquake zones), and its
occupancy rate.

ASME B31.3, Process Piping. The code provides equations to compute the piping stress levels
under various loading conditions, such a deadweight, earthquake, wind (dynamic), and thermal
expansion. It also provides the allowable stress levels for each load condition and for the
combination of the loading conditions.

AISC Manual for Steel Construction - Allowable Stress Design. This standard provides the
allowable stress levels for structural steel for the pipe support design.

4.2.2.5 Piping and Pipe Support Design. The piping design for the TWRS-P Facility is based
on the facility design specification. This specification indicates which of the codes and standards
listed in Section 4.2.2.4, APiping and Pipe Support Codes( are to be applied. For earthquake load
design of the piping, the specification may indicate application of the UBC or more stringent
requirements to provide added safety. In all cases, the UBC is the minimum requirement. The
specification may indicate compliance with ASME B31.3, Process Piping.

The design of piping consists of assuring that the piping develops acceptable stress levels when
subjected to deadweight, earthquake loading, and thermal expansion loading. This is achieved by
placing pipe supports and restraints at strategic locations and in appropriate directions on the
piping and providing pipe routing with sufficient flexibility. Piping is designed using one of the two
methods described below.

Span Approach. Using the requirements of the facility design specification, piping spans are
developed for various pipe sizes in such a way that pipe supports placed at these spans result in
acceptable stress levels in the piping. The span developed is the maximum distance along the
pipe between two supports in the horizontal and vertical directions.

Computer Analysis Approach. For this approach, the piping is represented in a mathematical
model using a standard computer program for piping analysis. The appropriate loading is applied
and the results of the analysis are examined for piping stress levels. When the stress levels do not
comply with the allowable stress limits according to ASME B31.3, Process Piping, supports or
restraints are added. This process is repeated until the piping stress levels are within code
specified stress limits.

This piping design process. By either the span or computer analysis approach, the types of
supports (e.g., horizontal, vertical, rigid or spring), their location on the piping, and the piping loads
imposed on the supports are provided. Pipe support design consists of selecting appropriate pipe
support hardware from supplier=s catalog or designing structural framing to resist the imposed
loads. For the standard pipe support hardware, the supplier provides the support load capacity.
Therefore, design of a support requires the selection of a component with a load capacity greater
than the imposed load. No additional analysis is required. When a structural frame is designed to
support piping, it requires analysis to verify that the stress induced by the imposed loads is within
the allowable stress limits according to AISC Manual of Steel Construction - Allowable Stress
Design. This analysis may be a hand calculation or a computer analysis in which the mathematical
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model of the structural frame is analyzed while it is being subjected to imposed loads. A
standardized approach often is used for the frame design. Several common frame configurations
are prequalified, with computer analysis if required, for a range of loads.

4.2.3 Constructability, Operability, Reliability, Availability, Maintainability and
Inspectibility (CORAMAIN{tc \I3 "4.2.3 Constructability, Operability, Reliability, Availability,
Maintainability and Inspectibility (CORAMAI)}

4.2.3.1 Constructability. The Construction Industry Institute (Cll) defines constructability as:

AThe optimum use of construction knowledge and experience in planning, design,
procurement, and field operations to achieve overall project objectives.d

The CII has conducted extensive research in the field of constructability. Early research by a ClI
constructability task force identified the following general characteristics of projects that emphasize
constructability.

1) Owner and contractor managers, including engineering, procurement and construction, are
committed to the cost effectiveness of the whole project. They recognize the high cost
influence of early project decisions and use constructability as a major tool in meeting project
objectives.

2)  These managers bring construction personnel aboard early, who are experienced and have
a full understanding of how a project is planned and built.

3) Designers and engineers are receptive to constructability. They think constructability,
request construction input freely, and evaluate that input objectively.

The CIl also developed a list characteristics of the constructability process. The concepts are
paraphrased as follows and are organized into two groups by project phase: early project planning
and project execution.
1) Constructability Concepts During Early Project Planning

a) Make constructability an integral part of project execution plans.

b)  Actively include construction knowledge and experience in project planning.

c) Construction involvement is essential when developing contracting strategies.

d) Recognize that construction often drives the overall project schedule.
e) Consider previously proven construction methods in basic design approaches.

f) Promote efficient construction operation and maintenance through effective site
layouts.

2)  Constructability Concepts During Project Execution
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a) Configure designs to enable efficient construction.
b)  Standardize design elements to enhance constructability.
c) Create design and procurement schedules that support construction.
d)  During design, plan for and provide construction accessibility for personnel, material,

and equipment.
e) Consider construction efficiency when developing specifications.
f) Develop module and preassembly designs that facilitate fabrication, transport, and

installation.
g) Create designs that facilitate construction under adverse weather conditions.
h)  Explore innovative construction methods to enhance constructability.

The TWRS-P Project constructability program includes the characteristics identified by the Cll as
elements of a constructability program plus the following concepts of the existing Bechtel National,
Inc. (BNI) constructability program.

1)

2)

3)

4)

Constructability is a process.

Constructability is not a Aone-shotf effort. Integrating the efforts of different groups, including
owners, engineers, and constructors, is an ongoing process of learning and improvement. It
is an ongoing process where lessons are learned from previous projects to develop a
comprehensive lessons learned database. It is also an ongoing process on each project, as
the project progresses and passes through distinctive phases. Because constructability is a
process, it is closely linked to the BNFL teanrs philosophy.

Constructability is Appropriate for Every Project.

Constructability is a fundamental approach to project development and execution. It is
applicable to all projects, large or small, complex or simple, and of any duration. It is not
restricted to large projects, nor is it appropriate only on complex projects or projects with a
specific scope.

Constructability requires focus and organization.

Constructability does not Ajust happen.@ While each project will differ in the degree of
formalization of a program, each project will require constructability leadership and

organ

ization. Leadership means having project management committed to constructability

concepts and designating a construction representative as a focal point for constructability.
Organization means building a project-specific constructability plan to support project
objectives.

Constructability is everyone:s responsibility.
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The concept of a construction representative as a coordinator does not mean it is only one
person:s responsibility for practicing constructability. Every member of the project team has
the opportunity and responsibility to contribute to the constructability with new ideas and past
experiences.

Relative to the aspects of a constructability program concerning the development of a design that
promotes efficient construction, no Design Class | or Il features of the TWRS-P Facility have been
identified that would impede the efficient construction of the facility.

4.2.3.2. Operability, Reliability, Availability, Maintainability and Inspectability. For SSCs
required to perform a safety function, the facility design ensures reliability commensurate to the
importance of that function, the ability to carry out required maintenance activities and that the
most appropriate inspection regime is adopted.

SSCs identified as performing safety functions, i.e. Design Class | or Il, have a regular inspection,
testing and maintenance regime to ensure that the specified function is being carried out. All SSCs
performing a safety function are performance tested with a frequency commensurate with specific
reliability requirements. These requirements are different for each SSC, dependent on the
importance of the safety function. A testing frequency is specified in the TSRs or the LCRs and
incorporated into the maintenance schedule. The ability to inspect out-cell SSCs is factored into
their design, however additional considerations are applied to in-cell equipment required to perform
a safety function.

In-cell equipment is designed either to perform for the specified operating life of the facility, or to be
replaceable. For in-cell equipment required to perform a safety function and designed to last the
life of the facility, the design will demonstrate that it will perform for that time. The testing and
inspection requirements developed to demonstrate the reliability and operability of such equipment
are specified in the TSRs or the LCRs. Inspection to demonstrate continuing performance is either
direct (e.g., vessel or component inspection via regular camera inspections using remote handling)
or indirect (e.g. using coupons sited within a cooling water circuit serving the active process to
determine the corrosion rate of the in-cell pipework.). Equipment is designed such that its
continuing operability can be monitored by facility staff during testing. If the inspection or testing of
in-cell equipment requires that it be taken out of service, substitution arrangements are designed
to ensure that specified safety functions are not interrupted. If substitution arrangements are not
provided for equipment, the facility is placed in a condition in which its specific safety function is not
needed or the time allowed for the test or inspection is limited to the time during which the SSC is
not required to perform. To support these restrictions, SSCs with surveillance requirements that
are required to be demonstrated during a facility shutdown are designed with a reliability and
projected availability commensurate with the operating cycle between planned facility shutdown
maintenance periods.

SSCs that are not designed with a lifetime commensurate with the life of the facility are designed
with features to facilitate their replacement. In such cases the design provides appropriate means
to carry out the replacement (e.g. remote handling and decontamination facilities). During the
planned replacement activities, adequate redundancy or defense in depth is available to ensure
specified safety functions are maintained.
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In summary, the specifications for Design Class | and Il SSCs are developed so that the SSC is
available and operable during the required time frame. SSCs are designed and installed so that
the operability can be demonstrated by tests and inspections during which the required safety
function is maintained. To achieve this, SSCs are provided with adequate redundancy, defense in
depth and accessibility which are commensurate with the required safety function. The TWRS-P
facility design does not add any challenges to inspectability, maintainability, operability and
testability that have not already been dealt with at similar BNFL facilities.

4.2.4 Safety Criteria, Codes, and Standards{tc \I3 "4.2.4 Safety Criteria, Codes, and
Standards}

The TWRS-P Facility design and construction is in accordance with the Safety Requirements
Document (SRD) (BNFL 19979g) Safety Criteria identified in Table 4-16.

The following codes and standards are applied to the Design Class | and Il civil and structural
features of the TWRS-P Facility.

1) ACI 318-95, Building Code Requirements for Structural Concrete
2) ACI 349-90, Code Requirements for Nuclear Safety-Related Concrete Structures,
3) AISC-M016-89, Manual for Steel Construction - Allowable Stress Design, Ninth Edition

4) AISC N690-95, Specification for the Design, Fabrication, and Erection of Steel Safety-Related
Structures for Nuclear Facilities

5) ASCE 4-86A, Seismic Analysis of Safety-Related Nuclear Structures and Commentary
6) ASCE 7-95A, Minimum Design Loads for Buildings and Other Structures,
7) ASME B31.3-96, Process Piping

8) DOE-STD-1020-94 (Change 1, 1996), Natural Hazards Design and Evaluation Criteria for
Department of Energy Facilities
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Table 4-16. SRD Safety Criteria Specific to Civil/Structural Design and Construction

SRD Safety Criteria Subject?

4.1-2 Design, fabrication, erection, construction, testing, and inspection of
the facility commensurate with the importance of the safety function
to be performed

4.1-3 and -4 Natural phenomena hazards

4.1-5 Protection against the dynamic effects of failure of moderate and
high energy systems

4.5-2 Buildings containing a significant quantity of radioactive or
hazardous material shall be constructed of noncombustible or
fire-resistant material, where appropriate

4.5-6 The design shall incorporate life safety features including a means
to evacuate building occupants in the event of a fire.

4.5-8 The facility shall include physical access to facilitate effective
intervention by the Hanford Site Fire Department.

4.5-9 The facility shall provide for the prevention of accidental release of
significant quantities of contaminated products of combustion and
fire water. This can be provide by such features as curbs, dikes,
and holding ponds.

4.5-10 Fire and related hazards that are unique to the facility and are not
addressed by industry codes and standards shall be protected by
isolation, segregation, or use of special fire control features such as
inert gas or explosion suppression, as determined by the fire
hazards analysis.

Note: ' Refer to the Safety Requirements Document (BNFL 1997g) for the complete wording of
the listed Safety Criteria.

9) DOE-STD-1021-93 (Change 1, 1996), Natural Phenomena Hazards Performance
Categories Guidelines for Structures, Systems, and Components

10) NFPA 801-95, Standard for Facilities Handling Radioactive Materials
11) DOE G-440.1A, Implementation Guide for Use with DOE Orders 420.1 and 440.1
12) DOE-STD-1066-97, Fire Protection Design Criteria

13) UBC 1994A, Uniform Building Code.
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In addition the TWRS-P Facility construction activities are incompliance with 29 CFR 1926, ASafety
and Health Regulations for Construction.(
4.3 PROCESS DESCRIPTION{tc \I2 "4.3 PROCESS DESCRIPTION}

This section provides descriptions of the chemical processing systems and the electrical and
mechanical support systems. This section also addresses the potential need for Design Class |
and Il systems and components based on the conceptual design of the facility. Additional or
different features may be identified during Part B.

For the LAW-Only option, the waste feeds to the facility consist of liquid feeds with low solids
content. Specification 7 of the contract (DOE-RL 1996d) states that the insoluble solids fraction of
the LAW will not exceed 5 vol % of the waste transferred. The ILAW has radionuclide
concentrations less than Class C limits, as this limit is defined in 10 CFR 61.55. The average
concentrations of cesium-137, strontium-90, and technetium-99 in the ILAW are further limited by
Specification 2 of the contract (DOE-RL 1996d) as follows: cesium-137 <3 Ci/m®, strontium-90 <20
Ci/m®, and technetium-99 <0.3 Ci/m°.

Concentrations of these radionuclides in the LAW waste envelopes are too high to meet these
limits. Therefore, the pretreatment of the LAW includes process steps for removing these three
radionuclides, as well as entrained solids, from the feed before vitrification and incorporating them
into waste forms for storage and eventual return to DOE as